l PCT 



m b « s A 




(51) BRttffjMK 

A61K 38/29, 39/395, 45/00 // C12N " 
15/13, C12P 21/02, 21/08, C07K 16/26, 
16/28 



Al 



(11) 



(43) bir&hb 



W098/51329 



1998^1 1JI 190(19.11.98) 



(21) m&&m%r% 

(22) BIRfciJfRB 
(30) 

«NH¥9/125S05 
#SE¥9/1 94445 



PCT/JP98/02116 
1998¥5J^ 13 5(13.05.98) 



1997^5^ 15 0(15.05.97) 
1997^7^ 18 9(18.07.97) 



JP 
JP 



(71) &®A (fcBfcKK^TOfflSBfco^-C) 

(CHUGAI SEIYAKU KABUSHIKI KAISHA)[JP/JP] 
T 115-8543 K*CtJ^bE#BB5TB5#l* Tokyo.(JP) 

(72) ; *S<fctf 

(75) 3S^#/fcttigA (#Bl£OV*TO30 

5fr(SATO, Koh)[JP/JP] 
fi**J WCTUNENARI, Toshiaki)[JP/JP] 
5#<kS(ISHII, Kimie)[JP/JP] 
T412-8543 »W»«IR»m«lP^lTB135# 
**»*8c5S;£#:rt Shizuoka,(JP) 
(74) tt&A 

#S± ^(HIRAKI, Yusuke et al.) 

f 105-0001 JWC»*K*yniTP17#l» 
*yPl5»fcr/l/3Bt Tokyo, (JP) 



(81) If 30S AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, 
CH, CN, CU, CZ, DE, DK, EE, ES, FI, OB, GE, GH, GM, GW, HU, 
ID, IL, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, 
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, IT, UA, UG, US, UZ, VN, YU, ZW, 
ARIPOftif (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), a. — y 
7ft& (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), EMHWrf 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI#rF (BF, BJ, CF, CG, CI, CM, GA, GN, ML, 
MR, NE, SN, TD, TG). 



(54)Title: CACHEXU REMEDY 



(57) Abstract 

A cachexia remedy containing an active ingredient comprising a substance inhibiting the binding of a parathyroid hormone-related 
peptide and a receptor thereof. Examples of the inhibiting substance include antagonists against parathyroid hormone-related peptide 
receptors, parathyroid hormone-related peptide antibodies, antibody fragments, and modified antibodies. 
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m m m 

mm 

^^M\tW\W^f^^^^yM]&^<Zff- K (Parathyroid hormone related protein 
(PTHrP) ) k*<D&&&b<Dti&&WttZ*fcZtt&£bLXG*+Smmmi3 

mm 

&#0 QOL (Quality of life) &VL<8lttv\ *>5A/, ^11© 

(TNF) iri-Bf ti5B?>a»i:4ofc. Wig.. jst—n^ (IL- 
1) LIF, IFN&ifWlM' h*W^CtlBI«Of^fflASW?>^C*0, ftBttftfl, 

B^*-5Zt#*Pfe*fC*J9, OCC-1 MmWKb'O 
ifSE&SrSSiGE^it'S (Kajimura N. et al. , Cancer Chemother. Pharmacol., 1996, 
38 Suppl. pS48-52, Tanaka R. et al. , Jpn. J. Clin. Oncology Apr. 1996, 26 (2) 

P88-94) . mil, %-b'^txicmi£tiizQ(£-iimm\ *mtmz.m*<o-v-4 

Y*4> (G-CSF, IL-6, LIF, IL-1L PTHrP &K£U Zttfe©HW**W 

-cajole, OCC-i mim*®fc^1t%-Y^V*<r>fs.mt. t h^iAt^ 
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pthtp b%<D£m#t<n&£i:mmT&toK$:Gyij£ftkLx£t*. mm 

#$Sf!tt» g'lfftJUrtwU^^ilil^:/^ K (Parathyroid hormone related 
protein : PTHrP) bZngMfr (PTHrP tO»^«rBa»i-S4fcK«:*8b*»i 

*WIWM»-C rPTHrP tit, mz.\m&¥- 6-506598 S-a«fc£*3iX"CV> 

6iwtit*i-««»**fliu wmi»± mzawsmm (c^i-spthtps 

TpTHrP t PTHrP 0>8£*|B#t-31Mtl tit, PTHrP {Z&£-fZ>~ 

blzX'O, PTHrP as PTHrP &®»b1lte1rZZb&m.W1rZtoK (MZ-im PTHrP fet 
ffi , t3£U PTHrP r b lw«t 9 , PTHrP # PTHrP Sgfri^tS 1 

bzmm-tzton mz.ttrmcP%®mzm-zTyfi*~x h (pthtp t^**-* 

ht*)^9) , ^ftftttCfiPTHrP^T^ K©4>*< tt-OOT 57 X&L 

7tt>^PTHrP vommwtb* ©v^ia^rxf±w#fcflrt-, 

St PTHrP fitfct L-CIt, «;tlit hSMfcgtffc t htfifr (W096/33735 WW Xtt 
^^7^ (#$¥ 4-228089 K fO'J&UDtiLftO&frs 3M§f!fc*irt3fcW*: 

(#23-57-137-1 6tfc) fc*J, 6tttli#y *n — Jvi/ttflTCfc J:^ 

^/^n-t/^fln?fc5: t*S#*U\ PTHrP T^9*~* htLTIt, 

# J> K*tt»***trt** 0>Jx.it PTHrP fc*f LTttfiiWtw PTHrP £$flefc8r£"f - 
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5*K, WZliftWlW- 7-165790 -5N*« % Peptides (UNITED STATES) 1995, 16 (6) 
1031-1037, Biochemistry (UNITED STATES) Apr. 281992, 31 (16) 4026-4033, 
5-509098 *&*£IB«M> PTHrP T>**-X tfe&&1rt&#\) fiWUlf hfl 
-So ±EffR%02K>;^f-K©5*), 'M<Hli»75y^fe 
fWP, J$A$tl7t^y-<7 , ^KX% TOO PTHrP T^^ =^=^ HfiHtSr^Ti-S fc« 
38^0 PTHrP 7V^^ M££**l3. 
*»WCtt, rpTHrP PTHrP $W#£Ofg£fc|fi#?-3teltl LTfii PTHrP fii 

1. fitPTHrPfitfc 

*«WCttffl**i*tt PTHrP fittttt, 4«B«)«trfflV^-CJKy^n— 

*vHStfr£ L"C#5wi«S-Ct5. SilSfit PTHrP fit* i LT, 4* 

^ftlMfc**©*/ ^ o-^fit**s»* U\ mLW)V>)&&<n*: / ? p— JvUftff 

it, w^n k— fcjitwae^xifitt^tfetjiijfifcftgie^** 

tf«^^^--CJg8»g*Lfe«±tffilt$*l5t)0«:^tP. ZOfitftW PTHrP 

r. i IwJ; 9 , PTHrP # PTH/PTHrP ggfcfc&^l-SO&IB* LT PTHrP <D i/?-* 

/ueawrWL, PTHrP o^fc^stefcM-rsfitfc-c&s. 
:oj:5<c{ii*Hrtt, K-^^n-^23-57-137-1 icj; "9it±£*i5 

#23-57-137-1 fitfW5*lf5)*l5. 

ftfc, '^<C7 9 K— *9 o — ^# 23-57-137-1 l±, mouse-mouse hybridoma #23- 
57-137-1 t L"C. X*ft«K^X^I^6ft«fW^f (i&fc&O < tfTfT* 1 T S 1 # 
3^-) (C, ¥j&8¥8£ 1 5 Hfc, FERM BP-5631 b LT^^* h*»tS<5$HW 

2. fitftM^W?'!) K— v 
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*1\ 0Wttfcft<0l8fl*UiBfc Urfltffl**l*t h PTHrP Suva, L. J. et al. , 
Science (1987) 237, 893 \zM*£tltz PTHrP $ / WBm&S89L1rZ Zk\Z 

«to-C#5„ -f4*>% % PTHrP Sr=-Ki-«afifflEMt:4«B©«a^^-*fc#A 

PTHrP ^w^w^r^oco^jfeT-msi-rs. 

fctw, PTHrP 9>'<9W%&i'ffi!R.b LTffiV^o *>3VS±, PTHrP (D N 5^ 

#J;II4\ -7?*, 7yK ^ax^-, fcStWiHf', IM'WttfflSJiS. 

Jr^^(±, flSf^ttW* PBS (Phosphate-Buffered Saline) ^til&foK^Til^i: 
h U JLflsfc, iftfLIMfeC 4-21 HSKSIhHS:-*-*-*. «fB&t«C 

aa*iii»fe>ii5. 

;©?xn-7|||6lt ^^cDS^CDiffflflatt, 0J;tl2\ P3 (P3x63Ag8. 653) (J. 
Immnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology 
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and Immunology (1978) 81, 1-7) , NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) \ MPC-11 (Margulies. D. H. et al. , Cell (1976) 8, 
405-415) , SP2/0 (Shulman, M. et al. , Nature (1978) 276, 269-270) , F0 (de 
St. Groth, S. F. et al. , J. Immunol. Methods ( 1980 ) 35, 1-21 ) , S194 
(Trowbridge, I. S. J. Exp. Med. (1978) 148, 313-323) , R210 (Galfre, G. et 
al., Nature (1979) 277, 131-133) «WS#SfcfltfB$*l5. 

Z/l'XT'O'b'Djjfe (Kohler. G. and Milstein, C. , Methods Enzymol. (1981) 73, 

3-46) mzmtxnszk&vzz. 

M&>~?nMZinZo M-afeiMMk LTIi, «ittf#yai^u^y a-yu (PEG) 4 ± 

(hvj) nftf&mzh. mzmm^£*)te£%)®zMftztiib\zi>*?- 

=-n—Tjm\zttLXfb&mt: 1-10 itt5«iLP„ ffi&Mfflft&izm^ 

nmmtLxits .m*.\is tm$*a-^mmnwfr\ziffitemiimmmm* mem 
mmm. torn. zomnmn^tm^hMmKnmmm&mwvbQ* t$b 

lw, W&JiMn (FCS) WIi«?:ifflt5:H^o 0 

"fti 37 < cM(w*DffiL^ peg mm miawtMH-* 1000-6000 mm zmn 30- 

60% (w/v) <D&mxmaU »£-f5i£fc±oTBtt£-r*tt£*MS (A^yi) K 
—7) Sr«ri«-«. i&^-C. aS/^H^^»:^!JDL, i*& LT±»«rfc*t-S»tf; 

zoxoizLx&btitz'^-fv k— Tit, a«r©a»y§*f& hat 
<om&.&tiZo ±.mm %mmx<Dmmx nttt-rz^yv k-tewc«b (# 
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tit. t hm-owtoizmsz&fteiLxixi'^-fi) k— ^«r#5«u^ t 

£fc£ in vitro "C PTHrP (OSflFU, J8fl*y ^<«*t h fc*©jj<^#8MB£*rl-5 5 ^ 
n— riSteiiB^**, PTHrP ^©8te«tt*:*T*9ffl©fc HrW«:#5w£ fc-C* 
5 (#£¥ 1-59878 f^«#JS) . Sfefc, t hStffa^<D±TC0^-hy-^ 
■f 5 M?y^i?xsy^lMfcltttllKi<C5 PTHrP SrJft^ LT0t PTHrP WM^iNBfla*® 
»U ril^5Efb$-fr7taiJ!a^'b PTHrP 1 MBMMrBfcLTfc J:V* (Bffitt 

fpm«S^I3#^ WO 94/25585 WO 93/12227 WO 92/03918 WO 

94/02602 ^&$8#$0 . 
Z<D£?[zLX\m£nZ*S?u-i-^t7ifc$:m£.i-Z>'^7V K— Til, i§#<£ 

atf©#iifcfcLfc#^#*u -t©«ai±fiii Lr»*3Wfe, fcsvsiw^y k— t 

tt*0**4Sldi LTV ^ 0 

3. msuna;* 

■Ca^$-frfci(ft**.aot>»SrfflV^5^id5-C#5 (A*.!!. Vandamme, A. M. et al. , 
Eur. J. Biochem. (1990) 192, 767-775, 1990 #88) 0 
AfcWlCtt, fit PTHrP tiLft&m£rf5'^7V h'-^frb. ft PTHrP tiCfr<D*I& 
(V) K1-5 mRNA ^m8rr-5o mRNA ®¥fttt, 'JMHDjm* 

-v^@il'6?& (Chirgwin, J. M. et al. , Biochemistry (1979) 18, 5294-5299) , 
AGPC & (Chomczynski, P. et al. , Anal. Biochem. (1987) 162, 156-159) ^{w«t«9ff 
oT± RNA fcHSSU mRNA Purification Kit (Pharmacia M) ^^fflLtl^W ■ 
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mRNA £IH$H"5 <> QuickPrep mRNA Purification Kit (Pharmacia $i) £ffll^-5 

* t (C<t <9 mRNA fcifflKWKI-Sw £ 5 a 

'f#<btL7t mRNA frbm&mmZft^Xfofr V MO cDNA fc£riM"3. cDNA co-a-fig 
12, AMV Reverse Transcriptase First-strand cDNA Synthesis Kit (S.it^TMtt. 
St) ^^fflV^•C^T?o *7t. cDNA <D$j8,tS XXfi&QgZftlM*. 5'-Ampli FINDER 
RACE Kit (Clontech Si) *3<fctf PCR &ffl^fc 5' -RACE ft (Frohman, M. A. et al. , 
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A. et al. , Nucleic 
Acids Res. (1989) 17, 2919-2932) ^£&ffl-f£ CI t 5, 

»5>ixfcPCRS*^6B6<jii-SDNA»r>f-Sr»«U DNA £ig*§-f5 e £<b 

rnj^m&x-^-^SiU *»B$fc*ALT3n=-£afcLT9rH© 

BWii-5»iFrHrPfitftOVffl««: = -Ki-5DNA«r#fcO*>, rilfc, /^MOfctft 
£#fHiSlc (C fig&) a - K"T 3 DNA Sr^frl"**^ 9 * -"Sffi^i&tf. 
*!|PJ^ffl$n5fitPTHrP*t^SKgi-5lCl±, ffi$tts?&£aiMttffl& H*. 

tt**ate^w*%4, m (h*o ztumm ago *=- 

cfctfL m?ra- K1"5 DNA ld|a^iiA,-cm^fflfla^r?^ff^^^-ti: 
"CfcJ:^ (WO 94/11523 WM#m) o 

i"S. ^ite^#A$^^iSt^^^tfDM»rfr^-t^OK^aAL, rcOK 

7 
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y LX$> (Ebert, K.M. et al. , Bio/Technology (1994) 12, 699- 

702) . 

4. ft^ftft 

(Humanized) fitft^fflt?f 5 0 rflfcoefegftfrli, !Bntf)#i&£ffl^TSii£-f £ 
yftftli, ltfi!2tf>«fc 5 L-C#fcfitflc V mm&="- DNA & t M5t# C « 

t m«ftti, PHSfiS (reshaped) t hfct#<t fcffcSti, :i*Ui, t hUAfl-^Pjtft 
®J#3, 0iJx.(f-^ ^ ^fit^Offl^tt^^^I^ (CDR; complementarity determining 
region) £ t hffifcWfttttfcftJtffltt'vf^LfcfcOTfc «9 , ^fcitGrrTfHjfc 
fcTOfctoWxT^S (&ttm&tiffi'Jiffi&%- EP 125023 WO 96/02576 

ftfrftjfctt* -7?*£tft:<7> CDR it Vfo&<D7 \s-J±y-?m$t (framework 
region ; FR) i 5 <fc 9 KKtr Lfc DNA EyiJSr, CDR FR PttTO&MltttZ 

-t LXm^X PCR jfetcJ; 0**t-5. DNA £ t C Ki"5 

\z±<o t Ymtiamrnhftz (ep 239400 *&«u wo 96/02576 ^n&m) . 

ffl«OT r 5>'»SrlHftL-C'b«t^ (Sato, K. et al. , Cancer Res. (1993) 53. 851- 
856) „ 

8 
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XI*. Cyl, Cv2, Cy3\ Cy4£, L^TiiC/c, C A. Sr^ffli~5 z. i: 

t hSfb«23-57-137-l fct#li, -7?*&&<7)S23-57-137-l fit#<afBffitt&£^£, 
L^^o^-Ctlt hfet^HSU03868 (GEN-BANK, Deftos M h, Scand. J. Immunol., 39, 
95-103, 1994) FR Bfrfr (FR1, FR2 &«fctf FR3) &TKlfc hfctffc S25755 

(NBRF-PDB) E*3*0 FR Brtf (FR4) ICig&L/ct) 9 , HglClO^-Cli t htfCft 

S31679 (NBRF-PDB, Cuisinier AM Eur. J. Immunol., 23, 110-118, 1993) ©7U 

fc:Jb\ t h^t«23-57-137-l fctft4>L$*7tliHfi£ = - K-fS DNA Sr^tr:/?* 

l#3-§-) 13, ¥-f&8<£88 15 EUC, H$£n- Ki"5 DNA ^tfT^^ KSr^-T 
5^8§®-r-fc5 Escherichia coli JM109 ( hMBClHcDNA/pUC19 ) KovvCI* FERM BP- 
5629 Ht, Li^3-Kt5 DNA *-g-tf7 , 7^5 K^W^S *fl§® Xh £ 
Escherichia coli JM109 ( hMBClLq X /pUC19) (CO^TIi FERM BP-5630 t L"C, 

5. ^i^^SS^I 

PTHrP «££U PTHrP ^tt^M-fS^i^* <9 , 
<DWr^Xi^t<Dm&5^>Xh^X^\ mttt, mfcnffiftt LTft, Fab, F(ab') 2 , 
Fv, ££liHgO&L<iiLiatf> Fv zm^KV yH-x&feZtt^yy;^^ y Fv 

9 
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(scFv) &mifbti&. Mrmnz.it. ffits&m* mz.n;*'U>. ^-^^il 
-fc#ALfci*. m%ft&±mi&x&&zitz> mz.\t. &>. its. et 

al. , J. Immunol. (1994) 152, 2968-2976, Better, M. & Horwitz, A. H. Methods in 
Enzymology (1989) 178, 476-496, Academic Press, Inc. , Plueckthun, A. & Skerra, 
A. Methods in Enzymology (1989) 178, 476-496, Academic Press, Inc. , Lamoyi, E. , 
Methods in Enzymology (1989) 121, 652-663, Rousseaux, J. et al. , Methods in 
Enzymology (1989) 121, 663-669, Bird, R. E. et al. , TIBTECH (1991) 9, 132-137 

scFv ii, tmv> h m v must imv m%k*mi£-tz zticx vntbtiz, z<d 
scFvt^^-c, Hmvm®kimv®mt. y^a-, #*L<j4^^Ky^*-«: 

frLTilij^ixS (Huston, J. S. et al. , Proc. Natl. Acad. Sci. U.S.A. (1988) 
85, 5879-5883) . scFv fcfeltS H^V^fcit^L^ Vlgi#li, *W»»Clfitflci L 

t l-cii, mx\tr % ;m 12-19 aaw»64*ffito— awn^f" kjwbv*&*i*. 

scFv £ a - K1"5 DNA l±, BUiESt&CD H fc \t H g V a - Kt 5 DNA, *J «fc 

L**fcttL*(v1WJc$r=- K1-£DNAcd?*>, *ft6wE£J©7^<&£ttXtt:BfB 

m^x KRm^x'omi^L. &t^-e, sfeicw-Ky i'*— K^t-a dna, 

*7t, -J.scFv*3-Ki"5DNAasf^«$ji-5t» ZtibZtt-rz&ZL^? 
*i JiOW*^* «fc 9 ^WE*$itfcS£«:Sfe{w!So T#S r £ , Sfc, 
*o«i*fflv ^ wtJwJ; 9 , Uttfefcito T scFv r £ tfx% 3 0 

m^^mmt lt, ^jjif^^y^ (peg) ^©#tt^i^Lfcfit 

10 
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So 

ly^yf- ( human cytomegalovirus immediate early promoter/enhancer) 

40 (SV 40) USOfr-f/WX^oe— * — /ai^/N^f— , 1 h^o ->a 

V77^?- la (HEFlo) /ii'OPi?L^«aS^<D7 P P ; &-^-/^^>1>— ^ 

SV 40 ^^-^-A^Vt- £{£ffl-f 5*§-£ii Mulligan (Nature 
(1979) 277, 108) KJ:0» HEF1 a ^P^-^-A^^f- £&ffl-r5l§ 

£l*Mizushima P>(D*fe (Nucleic Acids Res. (1990) 18, 5322) Hi »} % ^Btwite 

n^-^-t LTIt lacz ^n^-^- araB T'n^E—^-^f 5 * t^t? 

lacz -fu*— P—Zi&m-tZW&l* Ward <b<£>#i£ (Nature (1098) 341, 544- 
546 ; FASEB J. (1992) 6, 2422-2427) i^X<0. S>5VMiaraB ^n*— *-&{£flH"5 

Better P>0£& (Science (1988) 240, 1041-1043) {w«t <0&&tZ Zbtftt 

So 
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pelB *s7~fi\^l3\ (Lei, S. P. et al J. Bacterid. (1987) 169, 4379 ) £{£ffl-f 

ffl^SLT (refold) &ffii-5 0 
a«fiRiL"C«t, SV40, Tf/^/^ > !7^tn- ? 

<?j/i>x (bpv) «p©s«©t©«rfflv^5ria$-c#, $e>n, m&Ni!&%-?®B*=i 

i7-f (APH) f-5S?y*-7— tf (TK) fifc^ ^fllS^f-^f-Vi/T^^ 

*^*y#->/uh5^7*9— (Ecogpt) mb*. b-ummymm (<mt) 

#*L<li» #»W^ttffl$ft*fitfcrtu *9L£ftlj& Mx-liCHO, COS, ^x D - 

BHK, Vero, HeLaiNBJ}&*-C38fi$;fl<5. 
'M^ &WmZtl1zm£m&& in vitro Sfctt in vivo T*i§#LTg^i:t--5J7t 

DMEM, MEM, RPMI1640, IMDM ^ItSli:^^, ^MfcJfclfiLflf (FCS) 49E0jfiLffl|tft 

7. 0t#©»K, mSi 

l^Ttf 9 Z<!:^T?t5o 0>l;ttf, -fn^yfl^ Kiiy^m^ltiJy-Ut Lt\ Hyper D, 
POROS, Sepharose F. F. (Pharmacia $g) 3>#^tfib*l5o -ttf>«!L ii?i?tf>* 

■c«ffl$ix-c^55Mi, ftm%fc&&m-ttii-£±<. ®bmfeztiz>h<Dw*te\,\ m 

±IST7^=r^-7J7^^<0^n-v h^77^-*7A, ffift 
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/4 5 "C£5 (Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spring 
Harbor Laboratory, 1988) „ 

8. KWOIB 

&tl5&LftV>fcl%1&'&f&& (Antibodies A Laboratory Manual. Ed 
Harlow, David Lane, Cold Spring Harbor Laboratory, 1988) , V ills Y\y J z~f^ — 
fcteBUIJStt (Harada, A. et al. , International Immunology (1993) 5, 681-690) 

ZtlZtfi PTHrP fc&'DfoWM'&imZmfe'tZJf&k LT, ELISA (g# 

m&tt&^&mi) , eia (mmmmm % ria um%&wfem hzwrnt 

^*fls«:fflv*ar 0Jx.{i\ »*fc#iil£lfe«:/B^5*l£\ PTHrP (1- 

34) ^a-f-f^L^^hl:, fit PTHrP Mx.fi, fitPTHrPfitffc 

arte ^oa*M*Ao^.-c»***jii*t-5 r <h x?fitj^££®&£i¥ffi-f * r t #-e* 

So 

*3&9!-e£ffl $*i5«:*«>ett«:«BB-*-5 Kit, fit PTHrP fifc»tf>*fcffiti:£a«J£r 5. 

Urol. (UNITED STATES) Mar 1995, 153 (3 Pt 1) P854-857, Langenbecks Arch. Chir. 
Suppl II Verh Dtsch Ges Chir (GERMANY) 1990, p261-265. Oncology (SWITZERLAND) 
1990, 47 (I)p87-9U Int. J. Pancreatol. (UNITED STATES) Aug-Nov 1990, 7 (1- 
3) pl41-150, J. Natl. Cancer Inst. (UNITED STATES) Dec 19, 1990, 82 (24) pl922- 

1926 t£z\z3m.toWtem&wit>ti*o 

S 1t x S ft I t 4 ^ t) ® i Lt, JPEN J. Parenter. Enteral Nutr. 
(UNITEDSTATES) Nov-Dec 1990, 14 (6) p605-609. Chest (UNITED STATES) Nov 1990, ' 
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98 (5) pl091-1094. Bone Marrow Transplant. (ENGLAND) Jul 1990, 6 (1) p53-57 /«£ 

wmotji pthtp utozG%}f&fti: LxtG-rzfemmi*. ma. #mn®.5-<n^ 
»aiRrtffi», mftms, w&w/m. ^Tmm^x<o±^xnmu^nz^-r^z 

SWS;«I4; -0(wO#ft:Slkgfc7tO O.OOlmg t>b lOOOmg W«SfiB"CaitfilS. *<5 

0.01-100000mg/body<DS-^-a^^r«t^-C#5 o Ld»UetfSe>, 
*ftW(Dtri PTHrP Stft:^Wr5«fflJ4 wix&©««trlli!l8SixS 

fcJSEOffi PTHrP i: LT^#i"*«rtBWtt, *KfelCLfc#o-C«*«fc 
"f" 5 i /4 5 "C # (Remington's Pharmaceutical Science, latest edition, Mark 
Publishing Company, Easton, *H) , mM&^tm£}lZ&fc J PmmZ&^tf'h 

y?A, *Sttf#^h7y, */u#*-»^u^^-f-^hy 

7f7y^7/^-/K ^f7yy^ tMi7/^;y (hsa) , 
y/ut*h-/K EmmJD^i LTlf&£;ft,SJMBSteaKSi 
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t6mmz8MLs iftfcBMH&Jkak 0J*.fi Tween80, Tween20, -fe?7f-V, t hjfijg 

El 1 it, ^PTHrP6t^^OT(c5?H-5^^^^i-Ill-efcS 0 
El 2 11, fit PTHrP fitfrcDS®®|£^5f&£'$m£^ElTfe5 0 

1213(1, fit pthtp fit^ws^nt-^ti-^^^m^-riii-cfcs. 

El 4 11, fit PTHrP fit^^M^lCJH-^.teji^^^-rilT'fc-5. 
El 5 11, fit^^SttroiSiJ^*5r^ll|-C$)5o 

ei 6 n, fit^^ffittoaij^^^^-t-m-cfc^o 
Emi, fit^^^coaij^^^^-rnT'fc^o 
m 8 n, fit^^sttosij^*^^i-n-c*)5. 

EI 9(1, 6t^ffitt©ll^f?r*titfc5o 
Mint, fofc&£ft&<Dmj£&%$:ir;1-®X'hZ> 0 

mi 2 it, ttm£m&mmte%:Z7Fir®xhz c 

@13ll t SM^fit^^fBffitS^-rH-CfeSc 

mi 4ti, t hMftfit^^fpStt^-m-efeSo 

Hi5d k hS{fcfit#<o*fqStt£WHT;fc5o 

El 1 6 (4, h h^bfitft:0^®|C*H-5^i{^^^^-t-E|-C*>^o 

eii 7 it, t mim&<nmmmzMtziism%}%:$:*i-mxibz> 0 
mi 8 a, t mimftnmm%\zm'Zfem®%Z7F-fmx'hz> 0 

mi 9 it, t HM{t:fit^<DS^v:*H-5te^m^^i-ElT-fc^ 0 
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t hmm-x- v^v^ffimnBWM^^wimzm^x, pthtp ^m-s^?* 
* / ? a -i-^^mm^m-^m^mn Lit. 
^T/vamtLxt. hpiE]£socc-i ( {«) *mft**9*B^j:9ftA) 

%mtZ c t HPB&BaB0CC-HcJ:o-C3l#fir$tL«S»Rffitt«r, -r?**/*n 

t HP8S&& OCC-1 Ojfflitttt, BALB/c-nu/nu *-K^?* (H#* U7) 
in vivo T*tTo7t. ^I?i6(C(i, 6 af&i& BALB/c-nu/nu K^fr* (0*? U- 

L-cwst h pished occ-i *«tbu 3mm^D y * tc»< nhtemm,^ <? 
x<nw,m.T[z i E*)fc •? i fia-f o^fit LTto ®mm.m&&. 10 a a idtawwatf-i- 

mmw^tti-zfemwmnmm^ ut<dx 5 ic Lxn^it e 

(1) £#JBP<l]<a«m 

zftotz. tit, mz.mx^i'tJiihmfemmtLxmifZtix^Z'*^ 

t LT, y ^K'<y7T-£S&J£7K (PBS) £ 0.2ml/mouse -?JKIMV9(C^i2gn9:# 

(2) jfiL**/^* 
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±E"Cft*k Ufttf LtJBfBEfJ^x/WHitttw, v^lEfctD 10m g 100m 
g <D PTHrP ^m--5-^ ?*^r 7 ? n -^6t#£Jtfi«^ 2 0fc#lc2 EHft-S- Lfc. 

gJEtcSS * -6. jfa J£?&«SEai t LXtlk1?ZtiX^Z'<Z >n*-h (ruf-f 
T) 15mg/Kg <0fflftT?Ji»iRrt^*|HliS:4Lfc. *fR8«k L/C, y>»/<*y7r-4 
S*JfcK (PBS) * 0. 2ml/mouse "CJMMRrt 2 0 *J# [Z 2 L/c 0 

(3) Jktp$/l<i"} J±<Dmfc 

U 643 (CIBA-CORNING) Zm^X&kJ ir^ittl^y^ 

SiLXjllSLfc. ffi{^«4H BatlJfcLfc. IU2fc 

(4) mmmmnmrn 

jmmUt, K*ft4«4 01i:, SUS^SS (a mm) *Jj:t«gg (bmm) &flJj£U 

WXfttfflH^JClt^TjqiW L^. fctffc&,£ 100m g fcft^LfcWTIi, jM»#A">*A 
- h»-*H»XttSstiaWfcit'«'CjIWW Lfc, fit PTHrP ^fpfiiffc 100 m g Sri® 2 [h]#c 
(p=0.0003 : Log Rank test) IWItH, PTHrP td*|-f S^fP^ £ 

t MffiSF-*- K^?*^£^I^f^T^iMfc£fflv^ PTHrP tc*M-5t 
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^f^HMfci LTt hPSSiEjS 00C-1 ( (It) H^ib^f^^^iUWA) &»tt 
Ufc*-'K-r***rffl^fc. k-hPEK*0CC-lSr^«$iX3t5?-K-ri>^l±, JIffi**) 

t hne«*(KC-ncJ:o'C5l#i8r$*i5BKKffi^ t 

fc hPSSSJS OCC-l Ojlfttt. BALB/c-nu/nu *-Kv#* (0;fc^UT) fcffil^T 
in vivo trnitZo MtoWmia*. 6 iiffrttte BALB/c-nu/nu ?-Kv^ (0*^U 

r) ^kal, lamoiMsott, 7 mm<DWi%)*tizm Lit. 

LTV^t h P8S&S OCC-l SrUHJU 3mm^ya 5>?UliNBa>< mhftWm&^V 

3ffito3b*<0t*lt?tt, t hS^tt*/<-^a^qSra2lElJl»J!)Rrtlca4-L-C % 
JWIBJ©*Sfcffofc. ^BBirL-C, y^8/<y77-il*i* (PBS) £ 
0. lml/mouse "Cf JllHRrt WB 2 L7t 0 -fc<7>|g*£|g 16 (C^-fo 

(2) jUitA^S/^AjMEOttB 

±i2Tim mftft Litmm&. : £7 ! /\<9m\^ -?<>ximhtz<o ioMg£fciiiooM 
g <r> t K»a(t*/<-s; a y q *£iMRrtfc 2 h *>ift 2 Lfc, *tsai lt, d 

>&t;<y7 7-£M&m* (PBS) £ 0. lml/mouse "CI3l*fc«* Lfc„ 

(3) l&L^#A->#.k<£>}f]^ 

t hSW/<-^a>q^IS4t, l 0&«fctf 4 0 Bfcjh* jfr/^^fcSSraiJ 
£U tt^BSMMMtfTofc. ik*;*7^v'*J*&&fi, R«i0^h^yyH-c 
&iiU 643 ^WiCa/pH Ti-y^-f- (CHIRON) Srffl^tiii'ftyfb&^>!>A«S 

t t-cai^Lfc. «cs«, 4 0 @ i-csea^ufc. zvrnfk*. m n &±xm is k - 
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(4) mmmmtDmiz 

m&fcmits l!JlElfi:-¥-PS*5«fctf4HIl;:, Jffifctf)5£ (amm) iocttMg (b mm) 
£U:©*IW)J:5t, t FW^-^ayq^: lOMg fcSVSi lOOy g £&-«f-r 

^MPtit^-C^S/f^JBraojaSfi (p=0.0108: Log Rank test) tf&tobtllt. $ 

mot mim&'<-i?a > Q omm^^o^mn^^mzm-^mt, -t 

[##0J l ] 

JjtPTHrP (1-3 4) -r^X^y ffrfcW.mSL^ 7 V K-^-OfEK 
thPTHrP (1-34) (iBW^ 75) iCtf-fS^/ * n — JvUttftBifc/M' 
K— r #23-57-154 *5 <tt>*#23-57-137-l fc, fe£ «t 9 fl*3ftfc (Sato, 

K. et al. , J. Bone Miner. Res. 8, 849-860, 1993) , 

&&mt LT^ffl-rSfcfelC, PTHrP (1-34) (Peninsula Si) ir#^D 
7-^>/^tfc5t^B/n7'!]y$:*/^^5 K (Dojinn) £ffl^-0£-£Lfc 0 
t^o/nyy ^iijg^LfcPTHr P (1-34) fc»WU LT 2 

/zg/ml f£SJ:9lCliaSat^ s 7D^yh7v?a/^h (Difco) £ 1 : 1 U 

^suitayimm. 16 Ecoflttt BALB/C t ^^©wattTXttWttrtKIMfcfcfc 9 
100 fx g£ 11 Elfc&Lfc. $JI3&£li, 7n^y h*^T5?a/<^h*fflv\ ~m@ 

*8MR«fc!)«JfcU jfiLj»»««RI A/<y7r--C*RL7tttjfiL»i 1251 UPTH 
rP (1-3 4) fc»£U *S£fitt&aj«Lfco fit(Wf©±#Lfc-^ <Dffl&\^ 
^U7-?W^^UTV^^PTHrP (1-3 4) &®}Vahtz<0 50m g £ " 
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US* P3x63Ag8U. 1 £ 50%^y^^U^^y 4000 fcJfll^SflttfeK Lfc#oT*ffl 

HaSt^ L7t 0 HBSSSl^ Lfc»MS$: 2 x loV*:*/K0iNMS»-e 85 ft<7> 96 ft^U- b iC 
W*i&A/£. /M'yy K-^OjTOiHAT*Jtt£ffl^TfTofc, 

SrStBftR I AjS^TPTHr PB«^«:o^M«rill«LaW-rSittJ:9tTofc 0 
tt*iO*lHi'*©B»6Jifc?t*»e>'^^y K-^fcEttU 15%FCS£-£tr RPMI- 
1640 JSJftllOP I -supplement (Sigma) fcfl&toLfcfcJttfcSfcU GRJMfrRSfcfcT/^ 
K— 7<7)lji-< (fcfclBSLfc. PTHrP (1-34) itf>8£«<&3ftV^ n-V# 
23-57-154 *5«fct#f23-57-137-l 

<Cib\ /^T'!) K— n — ^#23-57-137-1 li, mouse-mouse hybridoma #23-57- 

137-1 at. iia^^ifitaii?E0f (^mo<iimmiTa i#3 

•§•) {C, ¥££8¥8 J 1 5 FERM BP-5631 t LT??^* h3M$lCg^#|I|88F 

(#%0J2) th PTHrP (1-3 4) C>ltt5v[>7^/^c-t/l/^ov 
= - K1-3 DNAO* d-->-^ 
t hPTHrP (1-34) WS^^^t/^D- tvHn##23-57-137-l (7)«I 
SflWs&a- DNA SrftWfltfc LT? n-^^ut, 
(l) mRNA<Dp!$!i 

'W:/!) K--7S23-57-137-1 i>5)»mRNA5: Quick Prep mRNA Purification 
Kit (Pharmacia Biotech tfc) SrfflV^TWKLt. 'M'T'D K— ^#23-57-137-1 (DBfa 
£ Extraction Buffer /fc^E- X L , *v h ?3s CD # K ft V \ 

oligo(dT) -Cellulose Spun Column CtmRN A&ltKU =-9 J— MOyBfe&Z. t£ 
o fc 0 m R N AttMLVdZ Elution Buffer izfeM Ltz 0 

(2) ^^^HilViWt:3-Kr*3tfi^©cDNA©fmfeJ:tWt* 
(i) #23-57-137-1 St^HlSvm^cDNAcO^o-^^^ 
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b hPTHr P^m--5-^^^ ; &/^D-^-^^H0vm^?r='- K-tSite^ 
<r>$n — — ^^li, 5' -RAC ES (Frohman, M. A. et al. , Proc. Natl. Acad. 
Sci. USA, 85, 8998-9002, 1988; Belyavsky, A. et al. , Nucleic Acids Res. 17, 
2919-2932, 1989) {it: flffofco 5' -RACE&fc:tt5 ' -Ampli FINDER RACE kit 
(CLONETECH l±) £fflV\ »fft±* y h LfctfoTfTofc. c DNA 

^ffl-fS7'7-r^-l4> v^^Hi^f^ (Cfgige) iW^!)^Xf5MHC2 
T'y-T-r- (BH?IJ##1) fcffl^fc. fftiEcDt 5(£ LTfffliiL7hmRNAji$2 m g £ 
LTMHC2^v- lOpmole £AQ;i, #i£¥g*ifi<t 52t, 30 #Ps1£j££-£ 
■S^i^tO cDNA^iS*$5¥^tTo7t 0 

6N NaOH -CRNA^DtK^? (65U 30 #1$) L£&, ^ /-/UfctSlCt 9 c 
DNA £*Sg!L/t„ T 4 RN A LI #— tf "C 37^C-C6B#p B l Ifit 16 B#f8ira&-f 5 ^ t \Z. 
t ■? , ^fife Lfc c DNA <D 5 ' 5*dffi(C Ampli FINDER Anchor (SE^J#^- 42) frigjg Lfc. CI 
il*mmt LX PCR Kt *)mg1-Z>tz$><D-fy<<'?-b LT Anchor zfU-?- (IEJIJ 
#■§■2) iJJ:t)!MHC-G 1 y7^v- (BByJ#*3) ( S. T. Jones, et 
al. , Biotechnology. 9, 88, 1991) £r{£ffl Ltz a 

PCRSSiRW:, ^O50m 1 ^(wlOmM Tris-HCl (pH8. 3) , 50mM KC1, 0.25mM dNTPs (dATP, 
dGTP, dCTP, dTTP) „ 1. 5 mM MgCl 2 , 2.5 h<0 TaKaRa Taq (SJBift) , lOpmole 

(DT -(Anchor) 7* 7 J-?-. ttFUMHC-G 1 7° 7 4 t—JScIF Ampli FINDER 
Anchor £iD£L7tcDNA £>Rj£il£*j 1 /x 1 Z<Df8m\Z 50m 1 

±1L£. PCR l± Thermal Cycler Mode 1480J(Perkin Elmer) 9tfCK"C 45 % 

KL 6tfC£T45fMH* 72 < Clw-C2^rfl©^aSt^^/^ 30 [EtfTofc,, 

(ii) #23-57-137-1 ffi#L«tVfl«fi© c DNA CD? D-n^^ 

thPTHr Plcm--5-7^^ ; e/?n-^^cDL^V^^=i-Ki-5ite j F 
<D?ci — ->-yit, 5' -RACES (Frohman, M. A. et al. , Proc. Natl. Acad. 
Sci. USA 85, 8998-9002, 1988 ; Belyavsky, A. et al, , Nucleic Acids Res. 17, 
2919-2932, 1989) £ 9 fr o fc 0 5'-RACEj£^it5' -Ampli Finder RACE 
Kit(Clonetech)£ffl</\ j(^li«W©»*l:fl6ofc. cDNA &m&M+*'?7<<'r— 

it, oiigo-dT •7 0 7^•7-^fflv^/c o m%.<D£o\z.iimLtLmRNAm2u gzmmt ■ 
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l-c oiigo-dT zfyj-v-zmx. m&mmt 52^ 30 ^mw^^^^t^^ 

cDNA ^<D#fe¥£tTo£. 6 N NaOH -C'RNA£AD*#fi? (65^, 30 ^W) L£& % 
^/-/UftffilCj; 9 cDNA fctflKLfc. £riJLfccDHA ©5' ^SglCfKfE Ampli 
FINDER Anchor £T 4 RNAU fefT 3rC"C6l*W, 16 ^IWSJC£$-fr5 £. £ 

^**Lmil£tt*«^?8E?W\& PCR ^^v-MLC (iH?iJ#^4) £IS 
If U 394 DNA/RNA »»-felMlr*- (ABI tt) fcffl^-C^fifctfc. PCR flftRtt, ^£c9 
100 m 1 I 3 !- 10 mM Tris-HCl (pH8. 3) , 50mM KCK 0. 25mM d NT P s (dATP, 
dGTP, dCTP, dTTP) , 1.5mM MgCl 2 „ 2.5 =i-=-y h<D AmpliTaq (PERKIN ELMER) , 
50pmole CD Anchor /7-<?- (IE?U«2) , tW:MLC (S2?"J#-5§- 4 ) fcitf 
Ampli FINDER Anchor £iS*£ Lfc c DNA ORfSjK-g-fcj 1 p 1 &£fr*-<5o IWjjfffil: 
50*i 1 ©atjfi&JJiLit. PCRIiThennal Cycler Mode 1480 J (Perkin Elmer) 
94<CC:T 45 6tfC£-C 45 IMB, 72^"C2^W©JME^ ^^"C3 5lelfTofc 0 
(3) PCR feBW*<z>KWRJ3j:u«f^t: 

SflfEcOct^lCL-C PCR ifelwct <9 t#*gU^l DNA lifr>f^3%Nu Sieve GTG T#p-* 
(FMC Bio. Products) *ffl^7tr^o~xy/ua^«Ui«t 5 ^WILfeo H«V«4*£ 
LXm 550bp ft, L^V^i L"GI& 550bp ftcD DNA 5T#n 
SJ&O, GENECLEAN II Kit(BIOlOl) £r/BV\ =¥5/ hSS^M^w^^DNAlSf^SriffSit 
fc. fl!8iLfc DNA Sr^^y— /U-CitRS-frfc^, 10mM Tris-HCl (pH7. 4) , ImMEDTA 
mm 20 n 1 [zmmLtz 0 DNA femi » 1 £3ii]|5fg£?£ Xmal (New England 

Biolabs)Ul«fc9 3rCt?lB#Km<tU ft^"CIWIS»* EcoRI (Sfiifi) 37t:T* 

itRtwJ:? DNA£[5]i|XLfc: 0 
:?Lt, 5' EcoRI 3' -^SgldXm a m»gE?"I£ 

*r-r ^ * * h$ vnwas «t v l m vmmz = - k-t a ae* sr^tr dna 

±I5CD i 5 U-0PI«iL3t^7^H«lV««*}«tVL«lV*«Sr3- Kt5Ifif* 
£tf EcoRI-Xmal DNA#rJf£ EcoRI Xmal tifttSl ££«fc <3 WSULfc pUC19 ^ 
? 9—& DNA 7^ ->3 y^ry h ver.2 (SfiiS) &fflv\ 8Sfl-©*£fr«iEI^ 16t - 
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■Cl«FWSJC$*iififLfc. 10 m 1 OiEl^ft^Bf JMl 0 9 aytf 
x^hiffflJia (s-yjK^v 5 -^) 100 p 1 t^AD^L. rro*fflfla^7K±-e 15 #|BK 42"CU:-C 
$ e>£*±"? 1 ftfmW. Lfc. Hk^V 300 m KDSOCmm (Molecular 
Cloning: A Labgoratory Manual, Sambrook, et al. , Cold Spring Harbor Laboratory 
Press, 1989) ZMz. 37t:tCT 30 ^V^i^- h Lfcfg, 100 u g/m 1 Xfi 50 
M g/m 1 ©7^->!)^ 0. lmM IPTG, 20/z g/m 1 ©X-g a 1 £r£tfLB& 
351git!j£ fcl± 2 x YT^3cigit6 (Molecular Cloning: A Labgoratory Manual, 
Sambrook, et al. , Cold Spring Harbor Laboratory Press, 1989) ±[C^ <D%.fy&M%$. 

^(DKWffikW* 100 a g/mlXll50/i g/m 1 <AT^t"->!) y^tf^LB 
J#i«1^7t(t2XYTig«j2ml -C 37°C{:i"C— L, B#il#;6>ib7*'7 * 5 KteHj 
8! PI-100Z (*7#?) QIAprep Spin Plasmid Kit(QIAGEN) Zm^XZfy* 5 K 

(4) ^^^^V^Jgc^^-Ki-Sififi^^SSa^l^ 

ftjfEOy^*? K^^cDNA n- K«tt<Z>£SE5ll£ Dye Terminator Cycle 
Sequencing kit(Perkin-Elmer) DNA Sequencer 373A (ABI f± Perkin-Elmer) 

t«t0»SLfc. iE^l&^fflT^-r-i: LT M13 Primer M4 

5) SO 5 M13 Primer RV (Sfflift) (EM#f6) ffi£ffl0>&£B9!l&mg 

Z0LXnbtltz'^7V K— 7823-57-137-1 tcS*i-5^^^Hi(V««*3- 

Ktr MBC1H04 , L«SlV«i«S:3- Ki-SJte^S:^ 
^-r-57°7^5 K£ MBC1L24 t$i%Ltz 0 ^7^? K MBC1H04 fc«fcO* MBC1L24 
^ftS'V ^^823-57-137-1 ^©HiVSifci^LiViiilr^- K1--2>iHS^tf> 

^ss2?ij (»j©-r*T5/«i»>i«r*tp) sr^n-ensaw** 57, 65 hskv 

m«SU ? L^V^^(D7lfy-<7 p 5 L K(±, «b t>liiE^I#^ 57, 65 -C^StLS&glH 

Hmvumnmmz^xttBm** 46, L*v««owfw-{covN-cjiBB^# 

■§-45 tC^-f-„ 
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ftfc, ffi&ZfyXZ KMBCIH04 fcJ;D«MBClL24 ^WfS^JUHS I* Escherichia coli 
JM109 (MBC1H04 ) tSXV Escherichia coli JM109 (MBC1L24 ) t U"C, I2£f£ffi|5&£ 
«rl^I«tt»J3F^ (3S*»o<tf?tT3KlTI 1#3*) l£, ¥/#8¥8S 1 5 B(c, 
Escherichia coli JM109 (MBC1H04) \Z O ^ T 11 FERM BP-5628, Escherichia coli 
JM109 (MBCll24)C:o^-tl±FERM BP-5627 t LT7^* h0t$Hzm<5ZW&%r&£tl 

(5) t hPTHr Pfc*tt--5Tfr**y *vMfift*23-57-137-l OCDR©^ 
HilV««*5J:VL*V«*o^itt«)«JS{4, Zv^9MattSr*Lri3 9, ^ti^ti 

4o<B7U-A7-*tt#aS3o<0ffl*r»*fc i"**3^>ffi*W4»S«« (CDR) 

CDR««OT 5 / »E5>i03eAttltffi»-CilJ^ (Kabat,E.A.et al. , 
fSequence of Proteins of Immunological Interest J US Dept. Health and Human 
Services, 1983) . 5 fc*Hfc£-53\ t FPTHr PC^v^^^y 

? n —f-/U^<D^m^<DT 5 7 KSa^J £ Rabat 6 U: J: 9 ffe* S tl1tfflt<DT $ y 
®?iH?ijOr'- ; ?-<-^(cfcTI4»T, HIBIttfcW^S wi(w«t 9 CD Rfl«|« 1 Ktj* 

LiViiOCDR yKEJlJ{wO^-Ctt-ttl-eiT4E?IJ#-§- 59~ 

61 H^V^OCDRl-3 0T$ygfflH^J{wO^Ti4^miEJ"I#-§- 62 

~64 iC^LfCo 



* 1 







CDR 1 


CDR2 


CDR 3 




57 


31-35 


50-66 


99-107 




65 


23-34 


50-60 


93-105 



(i) **ymmim<r>wsk 

(i) HftVfHttatftft 

t KH^CfiiilScCv dna £^tr&^?*-(;:ig*g-f3£#>{c:, *n — 

= >^Lt-?">^H«Vffl««:PCR&(wJ:«)«FttLt, S^^v-MBC 1 -S 1 
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Kozak ^^-feV-^^gE^J (Kozak, M. et al. , J. Mol. Biol., 196, 947-950, 

mnRummmmmnd iu<nwmE.mzii-tzm^®ftLti a 

Cl-a (SB?i|#°-8) lij^#tf>3' -M&^-h'-fZ DNA gE^JfwW 7 ]) ¥4 X 
L, J.o, *y7-T * K^— SH?iJSt/$iIPI^ BamHI «fc 3 UlStf L 

fc 0 PCR fi, TaKaRa Ex Taq (SjSii) 50/* 1 <DK/£f&£r#(£&S DNA t LX 

0.07m gcD7°TX$ KMBC1H04 , -fyj^—k LT MBCl-a &£Xf MBC1-S1 £^ive 
tl 50pmole s 2. 5U <£> TaKaRa Ex Taq , 0.25mM (D d NT P^tr&#^8stt$'$r?££& 
fflfC 50 u l<al£?fe£±JlU 94X:iZXl#ffl, 55XHZXlftffl, 72V\ZX2#ffl<D 
f&glM' 30 iHltf ofc. PCR Sl:«t "91f*SLfc: DNA 8frfi-£3 %Nu Sieve GTG T# 

n-* (FMC Bio. Products) l^7i 7 # p - * ^/UfcftflcSKlt;: J; «? #M Ltz 0 
437bp gZ> DNA m^^^t ZTHu-^K^qifyV) , GENECLEAN II Kit(BIOlOl) 
*y hi^f+o^tc:^^DNAKff>T-*mS!4L7t e mSJL7tDNA^^/-^jt® 
■ClallClL^. lOmMTris-HCl (pH7. 4) , ImMEDTA 20 ^ 1 KgtfRLfc. f#?>ix 
jfcDNAiSiKl m 1 Sr»JIS»Sl BamHI, Hind III (Sfiit) t-«t 9 3rC 1 l^ffliHfl; Lfc. 
^WMfk^^^^^y-^t^^nn^/u^-cttttSL, ^ /-/ufljg^j; 19 DNA& 

iCOA^tL-CIMILfcT^^HilVfli^Sra-K-t-safirFSr^tf Hind III- 
BamHI DNA mft £ Hind III fcitf BamHI XmitirZ Z t KJ: 9H£{L;t pUC19 * 
-{Cf-y^D-^^^tfc 0 :©^7^; KOt£giE^iJ?r5|E-rS7 t c*7'7-i'-v- M13 
Primer M4 «fc M13 Primer RV £ 7 s 7 << "? — t L "C , Dye Terminator Cycle 
Sequencing kit(Perkin-Elmer) SrfflV\ DNA Sequencer 373A (Perkin-Elmer) IC <fc 9 
££E?i]fc&£Lfc. ELV^ggEBnj^-rS/^fT'!; K— ^823-57-137-1 (c:ii3&-f 
S^^HfcVfRtffca-Krsa^&SffU 5' -ffifc Hind III w-mzn&v 
Kozak ia^K 3' HW£ BamHI BBE5»J$r#oy7* 5 K£MBClH/pUC19 iffM&Lfc. 

(ii) cmfj-fa-rvx-t Y**7Hm<om&<ntzito<numv%m(»ffim 

fc NH^Cfl^Cy lOcDNA ±iao«t 3 fcLT««Lfc-v^^ 

H^Vfg** PCR &{w«t9^fiSUfc, HaVfflttWfcft©^*-^^^^- MBC1HVS2 - 
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*:WsV\Z.W8k\^, J.O Kozak a >i? y-^^MM (Kozak, M. et al. , J. Mol. 
Biol., 196, 947-950, 1987) M}\Z. Hind III *i«fctf EcoRI B«BE?iJ«rflri-3 «fc 5 \Z& 
frL£ 0 HilV««W7t*©lW^9^T- MBC1HVR2 (E^** 10) l±J««<0 3* 
-«&=»- K1"S DNA EJItwyy^XU £o, C«Wg©5* --ftiJ^iB^J^n 
- K LApa I *J «tr/ Smal l§SffiIE?lJ£W-f3 «t 5 KHfr Lfc, 

PCR 14 TaKaRa Ex Taq (ttlt) 50/i 1 OKftadttElCftSl DNA £ L"C 0. 6 

ft g<7)^7*$ KMBClH/pUC19 „ -fyJ^-t LX MBC1HVS2 &<fcl5 MBC1HVR2 £*:ix 
€ft50pmole , TaKaRa Ex Taq £ 2. 50, 0. 25mM (75 d NT P^tf&{$^8stttf>$@j££ 
&fflLT 50m l<D&mZ±MLX 94"C1»W, 55"Cl$MBK 72t 1 ^M©ffl«^ ^ 
/U-C 30 EltTofc. PCR jfelCj; 9 IgtBLfc DNA tHrfrfc 1 %Sea Kern GTG T#n-* (FMC 
Bio. Products) «rffl^fcT#B-.*y^«£»S&K: <t 0 ^MtLfc. 456bp &<D DNA 8ft 
fr&£#r57:tfn-;*tf£gjlSiJ, GENECLEAN II Kit(BIOlOl) «rfflV\ *y hgsttO 
^«*^DNA*rJt&flt»Lfc. «»LfclHA*:**/-/«'ifc*$tffcti\ lOmM Tris- 
HCl(pH7.4h lmM EDTA WfclHn 1 lwi§fl?L£ 0 

#&itfcDNA*«l m 1 EcoRI ioJ;tfSmaI <£jff£) tCcfc 0 37°CT* 1 B# 

tit) DNA SrEURLfc. ±8BO«fc 5 LTP8S!{L7tT **HflV«Wtt:=i- K^SJftfi 
^-££tr EcoRI-Smal DNA l#r)f£' EcoRI fcitf Smal -CtHMki-S r. it <fc «3 HiiLfc 
P UC19 *<9 9—\z&-?9u—~'y9 L£ 0 :©7'7^5 KOtttBEW*il«-*-*fcft, 
7yy(-?— M13 Primer M4 SO 5 M13 Primer RV ^7*7^ -v— <h L"C, Dye Terminator 
Cycle Sequencing kit (Perkin-Elmer) £rffll/\ DNA Sequencer 373A(Perkin-Elmer) \Z. 

tMmxamtto&ui. Eu^t«eai<r#i-a'^y k— ^#23-57-137-1 

*-*"*^^^H«lVtW*:3-K-r*Jtfif?-«r^*L, 5' -Mi EcoRI & Hind 
III ggttEM&tf Kozak iER 3 ' -{BlflApa I ib\fctf Smal Wm^M*^??* 5 
K£ MBClHv/pUC19 i: 4>& L£ 0 

aii) *^7»i©^^^-roii6 

t hfct^H^CTOC v 1 &£trcDNA (4, WTO J: 5 L-OWKLfc. "f 
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t FSItPMlKftHiViilfciUtt: F^HiCi)$I gG10>7VA DNA (N. 
Takahashi, et al., Cell 29, €71-679 1982) & = — K"*"***^ DHFR-AE- 
RVh-PM-l-f (W092/19759 #J£) t hSfcPM 1 fii*L«V««*i £0<fc hfcfcL 
iiciCf^/i DNA £3- K*f RVl-PMla (W092/19759 #|&) «b 

Sri»ALfcCHOiWiaj;0mRNA*WS4U RT-PCR feT't KSMfcPMlttttHil 
VtMH3j:tffc hSt^Cm«Cv l^trcDNA £*n-=>^U pUC19 (0 Hind 
III i: BamHI^ilcf-T'^P-^^^LTto i£gIS?iJ£$tlSLfc3L IEU«Wtr*o 
/7^? K£ pRVh-PMlf- c DNA £ 4)4 1 7t 0 

DHFR-AE-RVh-PM-l-f ±© S V 4 0 7" u * - £ DH F Ritfi^ i: (DfHizh 5 
Hind III WEF-layn^-^-it hfifcPMl JJtfcHfcVflflfci© 

WfcfcS EcoRI »ft£*£Lfcl&5i^*-£MU t hS^kPMifitftH^vffl 

pRVh-PMlf- c DNA £ BamHI -CilWfcLfcffc, Klenow 7 7 ^ > K -C¥?(Mb U £"blw 
Hind III-CiHffcU Hind III-BamHI ¥?JHl5»rJi-*ll»Lfc. ZOHind III-BamHI ¥?» 
ftKWf£\ ±|SOHind III oMfcfcickU 5 EcoRI ffltotfX&Ltl DHFR-AE-RVh-PMl-f £ 
Hind III :fc«fctf Smal -CMftrra - £ ^«fc DBRLfcM^ *-£iM*U t hSKfc 
PMlfctftHggVfg#fcJ;tffc httfcCIMKCv lSra- K-TScDNA Sr^triASl'** 
9~ RVh-PMlf- c DNA Sr« 9k L^o 

t h§a<kPMlttflCH«IVllWa3j:Vt hftftCfglgC 7 l£ = -K-f3cDNA 
ZsftW<? 9- RVh-PMlf- c DNA * Apal BamHI "CiHfcLfcfL Vl&LCffi&&£ 

tf DNA BrJf&lalJK L, Apal J; BamHI C £ lc«fc 9 MR Lfc MBCiHv/pUC19 

WfrALfc. :Utf«Lt7'7^5 K& MBClHcDNA /pUC19 t&%Ltz 0 Z.<DZf 
7*5 mi"7XtiLft<DHmvm®&£Vt mftC&mCy 1 *=»- HI'S c DNA 

5 EcoRI fcjltf Hind III IggBIBR 3 ' -5fe*BtC BamHI BKEJIJSrl^o. 

7*7*5 K MBClHcDNA/pUC19 * EcoRI *S«fctf BamHI Tietffc U #fc*Ut:*M 
©H§^^ - Kt-*ifiSfi?»l«r&tf DNA ®rtf£, EcoRI *>£Tf BamHI -e^ttiri 

7*% K£ MBClHcDNA/pCOSl £ift£L£ 0 3131^ pCOSl 14, HEF-PMh-g y - 
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1 (W092/19759 iJ»P>, EcoRI fccttf Smal iHftfc. X <0 ZMIfe U 

EcoRI-Notl-BamHI Adaptor (Mil) *518r**5r itJ: OflMlLfc. 

SbtcCHOHUS-C«)«5ik:ffl^5fcft©^^5 KfcfEfcM-afcfc, 7*7*5 K 
MBClHcDNA/pUC19 £ EcoRI BamHI "TiHflsU &btltz*t yWm.WSmfr& 

tr DNA WrJi-fc, EcoRI *S«fctf BamHI -CtBfc-fS w i 9 PIS * 5 K 

pCHOl CiALfc. ^0LXntbtltz**7tf.ft<Dm$L-7°7X* K£ MBClHcDNA/pCHOl 
ilfM&Lfc. fc*>\ aS^^-pCHOl fi, DHFR- AE-rvH-PMl-f (W092/ 19759 #M) 
/S»P>, EcoRI fei^Smal flWfcfcJ: 9tt#it£*fclWlfcU EcoRI-Notl-BamHI Adaptor 

(2) t hLMeMtto«iii 
(i) ?u-=.^y'<ir9-<ovm 

t hL*jMMMfc*£tr PUC19 ^^^-SrflWB-rsfcfetw, Hind III 
pUC19 -^^^-^f^lliLyto pUC19 ^n-2^g^ 20mM Tris-HCl (pH8.5 ) „ 
lOmM MgCl 2 , lmM DTT, ' 100 mM KC1, 8 \J(D Hind III (SJiit) «r-&*i-5RJ©» 

s-as 20m i «f»*c wx:{z.x lmrnffiitLtz. m<tm&Mi%7*s-'i'&£Tffiau*ju 

A-CtttflU DNA^^/-/UjtlStlJ: l 9lHli|XLfc 0 

EURLfc DNA £ 50mM Tris-HCl (pH7.5h lOmM MgCl 2> lmM DTT > lOOmM NaCh 
0. 5mM dNTP, 6 UO ? U / 7 (Klenow) 7 7 ^> > h (GIBCO BRL) tr£ *Tf5 50 u 1 <73 

— J:t>** n n ^/VAtilil U DNA / -^itS8l£ «fc 0 m«Z Lfc. 

IhMX L^"** * - DNA £ 50mM Tris-HCl (pH7. 6) , lOmM MgCl 2 , 1 mM ATP, 
lmM DTT X 5%(v/v) jKU nr^uv^y n-/U-8000 , 0.5 UCD T4 DNA 

(GIBCO BRL) fcStf-fSKJfcft^ifc 10m 1 ft 1&C~? 2B#ffSJKj&$-tfr, ££jI&&-£ 
tz 0 BJ&U$m5n l&*ffi& JM109 3>fx>hflMS (--/jK^v?-y) 100 y 1 

twbn;L 7k±-e 30 #|H]»tlLfc&, 42ti:tiM £e>{£*±-ei*HMWLfc. 

SOCigJ&500 fi 1 *APx.-C, 37t:-C-lB#rfl-r>^^-<—>3 VLfcflL X-gal <b 
IPTG **ig \Z&(5 L7t 2 X Y T*35#ift (50 y g/ml T ^ !) >"£*) (Molecular 
Cloning: A Labgoratory Manual, Sambrook, et al. , Cold Spring Harbor Laboratory - 
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Press, 1989) 37t: LXMfflmftZ'ftlt 0 

J&Wmft&s 50yg/ml T>t°~>V y&ttTZ 2 X YTifJtt 20ml V 37t-#J£ 
SU Plasmid Mini Kit(QIAGEN) fcffl^T, ^<^^(^o-C7 P 7^ 

$ KDNA&fitSLfc. ttKLfcT'?*^ K&Hind III-CiHflsU Hind III 
LT^SwtSrfiH&Lfc^^? K£pUC19 AHind III t<r*Lfc. 

(ii) t h L«l»fc»«tffc=- K-f <6afiHF-«5«* 

t hftfrL£U£gCf!Ii£(4, Mcg+ Ke+ Oz- , Meg- Ke- Oz- , Mc 
g- Ke- Oz+ , Meg- Ke+ Oz- < <b fc 4««0>T>r V ^ :/#*ak 

ixTV^S ( P. Dariavach, et al. , Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 1987) , 
823-57-137-1 t X «Cfll«itBISlttSr*i-5 k F^LiAiCiilrEM 
BLx-^^-^-C^tfw^, 7^y^^^Mcg+ Ke+ Oz- (accession 
No.X57819) (P. Dariavach, et al. , Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 
1987) rot hffi#Lm*#*fciliV*feRtefc^U 823-57-137-1 t**L*U«I(C« 
*t <0fS[BH4(4T 5 / mimX' 64. 4%, mXSSMV 73. 

ffo7t a #:/7-f ^-tf>-£/&f4, 394 DNA/RNA £-j8«(ABI tt) &ffl^-CtTofc« 
HLAMBl (E?lj#^-ll) HXVlUm (E5U#-§- 13) tt±>X DNA ETflStfTU HLAMB2 
(BBW3- 12) JoJ:0 ? HLAMB4 (@S5IJ## 14) 147" ^?Hr ^ DNA E?'1£*T U -ttt-? 

n^T'^-r -?-<Dmmz. 20 23b P wtudttE^jsrfirs. 

ft&?7 4^- HLAMBS (iH?lJ#-§- 15) , HLAMBR (E?l]## 16) 14 HLAMBl, HLAMB4 
i*h,^ftt§HfcE#J£WLT:i8«J N *fc HLAMBS (4 EcoRI , Hind III, Blnl ISi&E 
?U£, HLAMBR {4 EcoRI S«^]«:*fX-eiX^/e^5. »— PCR T' HLAMB1-HLAMB2 4 
HLAMB3-HLAMB4 <DKfcZftotz 0 £#S&£ U %- PCR ^Tir^:/ 

ySrtrofCo ^bfc^aJ^'fT- HLAMBS & £0* HLAMBR 3?Z PCR C <fc 0 £ 

* DNA 

PCR {4 TaKaRa Ex Taq (33E&) «rfcl\ aSft<Z>ftL^S6o-Cff ofc. ^~ PCR "C 
14, 5pmole <£> HLAMBl *J«fctf 0.5pmole CO HLAMB2 4 5U<75 TaKaRa Ex Taq (Sfi 
it) <h£^rT -5 100 »i 1 fcSVM40.5pmole <D HLAMB3 *5<fctf5pmole - 
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<D HLAMB4 t 5U© TaKaRa Ex Taq ktef-fZ 100 m 1 ©gftfi^i^ 

50m i<^«:»*±€L-c 94^:^X1^1 aiacr i am, 72 < tic-ci#ra<z> 

HZ1PCR tt, 50m lTojfi^U 50/* 1 W«:jftS:±Ji LT94*C(CT 1^|BJ» 

60t:iC-C 1 5MB, 1 #m<&fiflW->r 3 HtfTo7t 0 

JR= PCR 11, HLAMBS *JJ:{J< HLAMBR 50pmole T ojSfcto 

U 94TCtr-C 1 ftffl, 60t:^T 1^(81, 72tXTl#Ptf©^1^*^30EtTo7t o 

JRH PCR Sfcft DNA Writ* 3%{Slt^T^n-^y/U (NuSieve GTG Agarose, FMC) 
TMMUMKiLfcflL GENECLEANII Kit(BIOlOl) «rfflv\ j8ftOfe*tfl6o "C^/w*»5> 

mux, msiit7t 0 

'&htltz DNA Sffjt* 50mM Tris-HCl (pH7. 5) „ lOmM MgCl 2 , lmM DTT, lOOmM NaCl , 

8 u(o ecori (sasit) &a*rr 5 20 m i <oBu&m&m+-? z-razx i B#ra^k t tz 0 

ffiikfe&i&Zy^S-fr&kXftuufc/u&vteBi, DNA fc^y — yuttlBreiaiKLfc. 
lOmM Tris-HCl (pH7. 4), lmM EDTA fefi£8 m 1 Jwjg&fLfc. 
7*7* S KpUC19 AHind III 0.8// g EcoRI t?^tU 7^ /-/U:fc,fcU? 
^nn^yuA-Cttffi, ^^/-/uflJBtcJ: 9 0iRL3t. tS{tLfc7*7X5 K pUC19 A 
Hind III * 50 mM Tris-HCl (pH9.0), lmM MgCl 2 , T)VJ] ]) *X7 7 fef (e. C0 li 

C75, seal) Rftft^iR 50 m n>-e37^ 30 $ y ^swiji 

(BAPftyi).Lto SJC^^^^Z-zUfcirj^nn^UA-eiSai, DNA £:r^/- 
/UitlRtw J: «3 0H2 LfcSL lOmM Tris-HCl (pH7. 4) . 1 mMEDTA 10 m 1 J-^ft? L/c. 

±IECDBAP&3lL7t7°7* 5 K PUC19 AHind III 1 m 1 £$fc£> PCR jgft4 m 1 * 
DNA Ligation Kit Ver. 2 Srffl^riieU JM109 = i' ^ > h «JS 

fcJWWaftUfc, *feftfc»WE*flffc 50#ig/«l 7yf->y^tt5 2XYTig 
i$2ml -C-£J##U aiM^/i^ QIAprep Spin Plasmid Kit (QIAGEN) fcfflVvCT* 

&&l<D&&Z\t 373A DNA (ABI f±) (Ctt M13 

Primer M4 fc«fctf M13 Pricer RV SrfflV^ - 
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tz DNA (Dftmz 12bp tnX&tfhZ Z t mm L£. Z<D DNA £3tf7*7 * $ KSrC A. 
A/ P UC19 hfisZLtLo ZZXl ZO&ft&ffi 0 *.*><T>rfy 4 HCLMS (SHJU#f- 
17) , HCLMR (E?IJ##18) U PCR "CJWlELl* DNA ofc 0 

%- PCR DNA ££tf7*77.5: KCA A/pUC19 ^Hii L> 7*7>r-7- 

HLAMBS t HCLMR , HCLMS <b HLAMB4 X*SJ^?rfto7t 0 PCR m.V>)ZZi?l*:tl%im U Mr 
PCRT-Ti?^7'!J£TTo7t 0 $ C^gU^^^- HLAMBS JUtf HLAMB4 £8sAnU £ 
H PCR £«fc <0 DNA £if *I£-t£7i 0 

PCR Xii, US 2: LTC* A/pUC19 0. U g, 774 t— HLAMBS 
HCLMR & 50pmole , &-5VM4 HCLMS ^Jltf HLAMB4 # 50pmole , 5UC0 TaKaRa Ex 
Taq (£?gi£) ^^1-5 100 n 1 <0£j£:fS£f&£fflV\ 50^ 1 <?t£?t&£±Jl LT 
94t:{C-Cl^, 60^X1^, 72 < ClCTl^O?aSf-'l'^/l'T-30lH]tTo^. 

PCR Mm HLAMBS-HCLMR(236bp) % HCLMS-HLAMB4(147bp) ^^ttl^tl3%iSMi^Tif 
n-^^-cmmMcSdtTt^, GENECLEANII Kit(BIOlOl) £ffl^-C7Vu^P>[e]llX, fit 
$4 L7t a ^~ PCR Xl*m$l DNA ISrJf & 40ng, 1 UO TaKaRa Ex Taq (£?@i£) 

-rs 20 u \ <n%.itfe&®%m\ 25a i <D$mz±MLx 94^x1^1 6ot:tcT 

1»IW, 72^{CTl^roffiS^^/^5IsIffo7t 0 

^HPCRT'Jl, ^ZPCRS^2m K ^^7^ -r- HLAMBS, HLAMB4 & 50pmole , 
5U<0 TaKaRa Ex Taq (Sfiit) Sr£*Tt3 100 m 1 <&R£«£iK$:JiiV\ 50 /z 1 © 
i£$£±^ L7t 0 PCR 14, 94^(3T 1 #|BK WClZX 1 #|»J % 72t:{CT 1 #|SJ<B»«1f 

^/u-e 30 Etfrofc. pcr mmx-hz 357b P <d dna i&rtf £ 3 %fSBk^r^n-^ 

^tttftScftLta. GENECLEANII Kit(BIOlOl) Zft^X f frfobmtiSL. flfgiUt. 

ft&flfc DNA tBftf 0.1m g * EcoRI XmitLit^ B A P&JI Lit 7*7 X * K 
pUC19AHind III tCf-7*^n-^V^Lfc. *JS® J Ml 0 9 hjNMSKU&R 
IB&U 50/xg/ml T^^>y^t^#r«2XYTJ(Wjl2«l T— &ig#U 
a»6QIAprep Spin Plasmid Kit(QIAGEN) $rfflV > "C7 , 7 7. 5 K£ffi3iLfco 

f&BiLfc7*7* 5 K^o^TSSiEJiJ* M13 Primer M4 , M13 Primer RV (M 
it) 373ADNA v—^^1>— (ABI tt) fc-CfcJtLfc. fc*0>fc^3EUV!££ 

gH^I^LTV^'^/^fg^ftfeT^*:- K&C A/pUC19 i Lfc. 
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(iii) t bLmKmfe%m®*='-y-rzm.m*<nMm 

7*7* % K HEF-PMlk-gk (W092/19759) & Lg( k *C«tf*=»- K1"5 DNA »r>f 
£ PCR jfefc/avv-C^n-i^Lfc. 394 DNA/RNA £fiS8&(ABI tfc) &fflVvC£(KLfc 
Wj-fJJ^- HKAPS (gB?l|#^- 19) 11 EcoRI , Hind III, Blnl SK£$IJ& % 
7*7f^-HKAPA 0E?IJ#*20) 14 EcoRI BKE?i]$:*r1-5 4. 5 IdRtt Lit, 

m$ltteZ77 * S K HEF-PMlk-gk 0.1 m g> 7*7^- HKAPS , HKAPA # 
50pmole , 5UOTaKaRa Ex Taq (Uift) «T^*f * 100 M 1 »S)Cfi#»S:fflV\ 

so /x lo^ffl^i^t/co MtJK-c 1 $M8i, arcf-ci^w, 72t:(cr 1 ^IBIOS^ 

Sr 30 iff ^^ffo7t e 360bp <D PCR SW4r 3%fiit^T#o-^y/U"TMlft*«i Lfc 
GENECLEANII Kit(BIOlOl) *m^X>ftWi*hWSLs ffiSiLfc, 
# & tl7t DNA llfrtf £ EcoRI -e^fk L , B A P *&JI L 7t 7*7 * 5 K pUC19 AHind 

iii \z?u-=.y->fLti 0 ±mm jMio9 3yffyh mmzMW@& u so^g/mi 

Tyf->y^5r^-r5 2XYTJg«iJ2iDl U »{WI^»e> QIAprep Spin 

Plasmid Kit(QIAGEN) £ffiV^C7°7 x 5 h*£*£83Lfc. 

^SiLf-^y^? Ktf?JS£iB?IJ£ M13 Primer M4 , M13 Primer RV (Sfiig) 
l\ 373A DNA >— ? ^f— (ABI ?±) iCC^Lfc,, jEU^£SE7l]&*TL-0*5r 
ir#?tlg$*ifc7*7*$ K£C ie/pUC19 <t Lfc. 

7S23-57-137-1 ttf*L*»m'<**--£flH6Lfc„ ^7^5 KCA/pUC19 , 
C/c/pUC19 ©t hfitffi£*ffl*fiOittl»tfe5 Hind III, Blnl flJffit, #23-57-137-1 

L^vrn^*^- Krsjfi^&ititi-Swiicjio-c, &i?ti*/ 7*23-57-137-1 

tt#L«lV«*a3J:WLiia.**fcl4Lil««*fl«S:3-Ki-S pUC19 
fcffeRLfc. EcoRI ^fc{wJ:o-r*^7fiifrL«3tfi^§]9aiU HEF«^^ 

-fftfr*,, 7*7*5 KMBC1L24 ^^#23-57-137-1 fctftLglV^Sr PCR fefcffl^T 
^n-^V^LTto #7*7^^-0^(4, 394 DNA/RNA £j£88(ABI l±) £ffl^T?T 
ofc 0 &#7°7-r-^- MBCCHL1 1) 14 Hind III £ffi£?IJ£ Kozak @E?iJ 

(Kozak, M. et al. , J. Mol. Biol. 196, 947-950, 1987) bu^7'7 A MBCCHL3 (SB 
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*i]#*2 2) ttBglll , EcoRI BWEJ»J**+*J:5W»«"Lfc. 

PCR 11, lOmM Tris-HCl (pH8.~3) , 50mM KC1, 1.5mMMgCl 2 % 0.2mM d NT P , 0.1 
U g CO MBC1L24 , t LT MBCCHL1 $$&T$ MBCCHL3 50pnole , 1 n 1 

0 AmpliTaq(PERKIN ELMER) ttfttZ 100m 1 ©R*S»friS*fflV\ 50m 1 <Otfrffi£ 
_h£ LT 94*C t.-C 45 fMBK 6tfCfC 45 fJ>|HK 72^ T 2 £W©JMMJvf * 30 E 

4 4 4 b p CO PCR £ft& 3 %<BSk£7#P-*^/u^*l8c» Lfc&, GENECLEAN II 
kit(BI010l)Srffl^-Cy/U*»e>|sIlK, MttU 10mM Tris-HCl (pH7.4) , ImM EDTA 
8£ 20 m 1 K&tfLfc. PCR lllnl Srtnfft lOmM Tris-HCl (pH7. 5) , lOmM 
MgCl 2 , ImM DTT, 50mM NaCl , 8UO Hind III (^igie) *J<fct58UcO EcoRI 
Sit) <r^*i"5Srtia** 20*i 1 37^X1 l«B»fl2Lfc. iNlkft»tt»7x 
y-/U*J«tV^on7h/UA-C«lffi, DNA £^*/-/Ui£B§!-?mH5IU lOmM Tris-HCl 
(pH7. 4) , 1 mM EDTA 8 n 1 Lfc 0 

:7*7*5 K pUC19 1 m gfclHIfllfc. Hind III EcoRI T'MftlU 7i/-/l/fc 

(RcoliC75 , SiHSf) tBAP&ILt a / -/U*J £0^ n n 

•Cttffi, DNA *3i^y-/uet«-eigiRLfc», 10mM Tris-HCl (pH7.4h ImM EDTA S 
8$ 10 m 1 KStfLfc. 

BAP&lLf:^^? K PUC19 1m 1 <t $fc£0 PCR MM 4 m 1 * DNA LigationKit 
Ver.2 (SSJ6) £ffl^Tigi&U *M J Ml 0 9 Mfflflg (-yTK^v? 

XYT*35«WBK:*t, 3 7^-0-*** Lfe. fc&ftfcJBIHElfcftfc, 50m g/m 

1 T^f->y V4:^*i-5 2XYT#Jtt2ml "C 37t: L/t 0 

QIAprep Spin Plasmid Kit(QIAGEN) ?rffl^T7'7^? KSrflMJLfc. E£ffiyiJ£8W@& 
jEU^*fiSB5iJS:^r-t*57 p 7^5 K«rCHL/pX19 i Lit. 

"7*7* 5 NX A. /pUC19 . C k /pUC19 # 1 m g tttttl 20mM Tris-HCl (pH8. 5) , 
lOmM MgCl 2 , ImM DTT, lOOmM KC1, 8UO Hind III (Sfiit) &J:tf2UCD Blnl 

(£«&) ££*rr5Kj£«£iS 20 m i «t»-e arac-ciBWHiwtLfc. tHfc*£tt£ * 
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7x / -/l/fci n n DNA J — ^ajft-CEMJl LfcgL MT:X 

30^BAP^S^tTofc 0 S^Sf^xy-^fci^nn^^-CttfflL, DNA £ 
x ? y -/Uit^-CHHtK U lOmM Tris-HCl (pH7. 4) , 1 mM EDTA fftt 10 m 1 Lfc, 

S23-57-137-lL«Vfl|*S:^tp^7^5 K CHL/pUC19 gfcffilttfc Hind III 

*»* «fc V Blnl -emit Ltz 0 n hiltz 409bp <D DNA #r>}-£- 3 %{6i§t£T # n y^f^ 
^&K)L7tgL GENEaEANII Kit(BIOlOl) I^T k Sift , ill, lOmM 

Tris-HCl (pH7.4h lmM EDTA SSRIOm 1 lw^L7t, 

r^L^VM^DNA 4 m 1 ^BAPiS ! SL7t7 P 7^5 KCA/pUC19 UtittC k / 

P uci9 #i/« i tdi^^^p-^v^t, *j©®jmi o 9 =Ly£T> hmmcmnte 

&Ltz a 50Mg/ml T>tVL> y^t5 2XYTSi3ml X'- &i§^U &#Sf# 
QIAprep Spin Plasmid Kit (QIAGEN) StE^TT^*? K&8f»Lfc. ZtlbZ 
Wl-WlT^S KMBC1LU)/ P UC19 , MBClLU)/pUC19 t Ltz 0 

KMBClLU)/pUC19 :fc<fcU<MBClLU)/pUC19 Z^tlt'ti EcoRI "CrBftU 
3%l&M&Ttfv-xy^xm.%l*W)Lti'& > 743bp <D DNA WrKZ GENECLEANII 
Kit(BIOlOl) Zm^XV/lsfrblE]®., JtSiU lOmM Tris-HCl (pH7. 4), lmMEDTA 
10 m 1 

W&^V ^-i 1X^7^? K HEF-PMlk-gk 2. 7 m g £ EcoRI -Cfi^fcU 7^/- 
>^X.XJ^uuMUXm^. dM&^f /-sUitf&xmtiXLtz, ®i&Ltz DNA Hff^^ 
BAPfelLfc^ l%'&M^TiJx2~^Jf/UX'nM.W.Wi\^. 6561bp O DNA |0fj^^ 
GENECLEANII Kit (BI0101) *m\<^X7;Ufrbm®.. U lOmM Tris-HCl (pH7. 4) , 
lmM EDTA ?&K10m 1 £&WLtz 0 

BAPfelLfcHEF^^^-2/i 1 £±12:7*7* 5 K MBC1LU) ££fi 
MBC1LU) EcoRI Kff>t#3M l<triIi£U J M 1 0 9 = V HH&£fl$ff 

•S&Lfc. 50Mg/ml rytf->y>'Sr**T5 2XYT«m!l2Bl -c*«u lKffiE7#A> 
P> QIAprep Spin Plasmid Kit (QIAGEN) lrffl^X^7^$ KSrffiRLfc. 

ffi§SlLfw:/7*$ K£, 20mM Tris-HCl (pH8.5) , lOmM MgC^ lmMDTT, lOOmM 
KC1 , 8UOHind III (Sfflifi) fcJ;tf2U<Z> Pvul (©lit) &S*-f$Kffi»£« 
20m l'f-C 2Tt:\zxi^mmitLito tf##]EL^#rtfcl»A3*i,Tl\fttf " 
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5104/2195bp , ie#[fi]tw#A£ftTV\K,tf4378/2926bp <»m<kmKtf£.£ZZ\ £«fc 0, 
jELV^|6]{C^A$tl-CV>7t^7^5 K^r^tim MBClLUVneo , MBC1L( /c )/neo 

(4) COS-7ii«0 ^Wi^i/ay 

o s - 7 *m&-c— mmmm^t^ 

1-tefr-tb*t7tfi&<n— : i&&.%mZ. K MBClHcDNA/pCOSl tMBCIL 

(A) /n e oSfcliMBClHcDNA/pCOSl <hMBC 1 L U) /neoW^btt, 
GenePul serg® (BioRad) ^rfflV^^W^ h n zKu— ^ 3 y{c<t U C 

os-7iSBj!anpB#^s^ALyto pbs (-) fcixio' im/miommg. 

-C$?§£ftT^5COS-7#fflJI&0. 8ml!:, 

5 K DNA 1 0 n g I, 5 0 0V, 25m F (D&W,B&\ZXs</l'X&$-z_tl 0 £ 

sen o^r^wiiimseF^^m. Np^u-->3^s^ti7t«^2%(7) 

Ultra Low IgG ? '>/I&yEjk?ff (GIB CO) £^rr<5DMEMlgii!2 (GIB CO) (d 
S&iSU 1 0 cmJf^JE^fflVN-CCOj f y^a.-<-^-^-C^L7t. 7 2B#fffl<m§ 
i£S±ff 8<ll>#gltCj;9^JI&®tt£l&£U ELI SAcDS#fSKC&L 

fc. COS-7«CO^±ff^^^^y 7fji»<Dl@m&. Af f iGel 

Protein A MAP S I I *y V (B i o R a d) ZM^^X*? YfatttotiXti 

(5) E L I S A 

(i) ttfrmmomiz 

tfitmigmfeOtLtiXDELl SA7U-hZ&<D£o\Z.LXffl$lLtz 0 ELISAffl 
9 6 ft;/ U— h (Ma x i s o r p, NUNC) <D&XZfflm{t/< V 7 7 - (0. 1M 
NaHC0 3 , 0.02% NaN 3 ) "C 1 n g/m 1 (DUmzimLtz^fct h I gGSft (T 
AGO) 1 0 0 n 1 -CSfgffcU 2 0 0 u 1 Otf}/^77- (50mM Tris-HCU 1 
nM MgCl 2 , 0. lMNaCl , 0.05% Tween20, 0.02% NaN 3 „ 1% <¥k.mT frzf % Is 

(BSA) , pH7.2 ) **7ffifc«:«5l$-B:fcCOSaMS<DJ$ 
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h LPBS-Twe e n 2 OVfoft'ik, ]) 7^77 9— tef^-f^t f> 

IgGftft (TAGO) lOO'^l^Mf:. 1 &fflm&\Z.X4 ^*:*'<- h L P B 
S-Twe e n 20-Ci5fej^O^, Img/mlWiflti (Sigmal0 4, p-^ 
\*U7*-/U})y^ SIGMA) ^iJOx., &(w4 0 5 nm-C<Z>oJbtJ££W ? n:7V 
-h!)-^- (BioRad) t?a'J^L7t 0 jiSa'J^^^>^-K<b LT, Hu I 
gGU Purified (The Binding Site) Sr/f^jto 

(ii)^^i6wa'j^ 

fetH^a'J^7t*<OE 1 I SAT'U-h-eii. &^<fc3tCL-Clfi£iL£ 0 EL I S 
Am 9 6!ft7V-H<D#ft£@1 : B{t:'<5':7 7--?l M g/m 1 ^M^fUgJLfc t: S 
PTHrP (1-34) (-<^ K#$Sfjff) 1 0 0 m 1 -CHUft: Lfc 0 2 0 0 n 1 <D 

777 -T-7' uy^y ?<D'&^ * p< 7St#£fgm£iir£ COS «<7)i£g±fjlf 
5l^ttfif$!j=*M yfttf^m^ L"C#7v:tCiDx.7t 0 MStCT^ V*=ls<- hLPBS 
-Tween20f^t, T^tf y 7t^77?- tf»^Y'¥fitt h I g Gfct# (T 
AGO) 1 0 0 n 1 ^D^/c„ ll!:t'f>'#a'<- hLPBS-Twe en20f 
9cfa<D'&. lmg/mlOlTO (Sigmal04 > p -^|>B7i-y^yiSI, 
SIGMA) ZMz., &IC4 0 5nmt?c7)Pii^^^^nyu-Hll-y- (Bio 
Ra d) -?$j£Lfc 0 

^^7^(1. thPTHrP (1-34) i^i-^^^^LT^O, 

fd, 7^^C^I/^TL^Cm^75U^foSV^(± ^ C^(7)l/^-fi^-Cfco-C'bmft:^P 

THrP d-34) [ztt-rz&£fe\m{tu&"-tfrb, t m{m&<DLmcm 

(6) CHO££j£&HBJ&#:o#f35: 

XB 1 1) t^AL7t„ 

i-^^,=¥^7fet«:o^M^)NBliS^AZ:it, CH0Mf&mm$l7y * 5 KM 
BC lHcDNA/pCHOl iMBCIL (A) /n e o ifcliMB C 1 H c DNA/pCHOl t 
MB C 1 L U) /n e o <Dm^t>-^X\ Ge n e Pu 1 s e r BW. (B i o Ra 
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d) zm^mu? hutfu-isas'izxvcHommmtiFj&wmKLtzo wen 

BS (-) ^(-l X10 7 »/m 1 cD«a^-Ce^$i^•CV^«5CHO^)!a 0.8ml IZ S 
&Zf7*l K DNA 10m g^Px., 1,500 V, 25 m FO]ftmSI;KT/^u*£-i?.;i7 k c: 0 

isl&'JElhffi (GIB CO) ZmQLtzMEM- a%m (GIB CO) tiiiL, 3fe 
09 6^WF (Falcon) C0 2 ?-lZXigm Lfc 0 ig 

S^SBiw, 1 0%V~>WJl!kffi (GIBCO) a XV 5 0 Omg/ml (7DGENE 
TICIN (G418Sul f ate, GI BCO) g&HL JJ * Kfcitfr 
**VX*t K^MEM- a i#fliJ (GIBCO) ©«iRi§«I&X*U fct# 

»SfcUttt#0*«a&iMUat*OiMI«:tt*L, n-7-#h/W:t2%« Ultra 
Low IgG C^Hr!ejfc»«aiP % V 9 Is** b*&£XFf** VtfX? K^ME 

ummzm^x, jzm&minot* »#3*^L4HB^**±»s:ia«iu o.2m 

m<D7 4Jl'fi- (Millipore) lC«fc 9lM&«fcK-£6tefcLfc. 

CHOMro^ltl^f)^*^ 70tffW»l4tt, P0R0S 7*ox^ >A*7A (P e 
rSeptive Biosystems) ^rfflV^T, ConSep LCIOO 
(Millipore) lCT*tt©*!!#lCf£o-ClTV\ 'PftSttWjftl^fc &XWtfi J*to& 

(##0iJ4) t h§Mfc#tfltf>«8 

(1) t hWHlOffil 

(i) t hMv^cii 

t hM(t^3-57-137-l fit&H$(£, PCRiSfe^J;5CDR-^7 7x>r ^UL<fc t»f^a 
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Ltz 0 t S31679 (NBRF-PDB, Cuisinier A. M. b. Eu 

r. J. Immunol. , 2 3, 110-118, 1993) &$£<DF R£r^rt"<5 1 
h3Mb»23-57-137-l fitftHgi (/<-•;? a a" ) Wf^|<0feA.^6fl<O PCR 
■r- fcttfflLfc, CDR-/77f^y^7-fv-MBC 1HGP 1 (8E?lJ#-5§-2 
3) &tfMBClHGP3 (SH?ij#^2 4) liir^^ DNABW**U ^LTCDR^ 
77f^y^7^v-MBClHGP2 (SE^i#^ 2 5 ) SU J MBC1HGP4 (SB 

d»?>2 1 bp©tB*fittE9iJSrfi-r5. v-MB C 1 HV S 1 (SEJiJ#4§-2 

7) MMBC1HVR1 (Sa^J#^"2 8). I1CD R^77f ^m'f T-MB C 
1 HG P 1 SU^MB C 1 HG P 4 «t ^ n ^-$r^-f-5 0 
CDR-^77f^/7'7^^-MBClHGPl, MBC1HGP2, MB C 1 
. H G P 3 i3 4 tfMB C 1 H G P 4 l4J£i!f DTP}) J^T 5 K^/U£fflV ^T^JSt L 

(Molecular Cloning: A Laboratory Manual, Sambrook b , Cold Spring Harbor 
Laboratory Press, 1989). >f b ^ttttl 14 c rush andsoakjfc 

(Molecular Cloning: A Laboratory Manual, Sambrook b, Cold Spring Harbor 
Laboratory Press, 1989) [ZXTf ofc„ 

-fftfr^ tMtllnmo 1 e(OCDR-^777^^7'7'rv-|r6%ftt# 
V T * V i^T 5 Ky/u-ca* L, @ ffjtf>*# £ <0 DNA WMtOP13fe4r •> V * y/new«± 
"C*f^**:J»*tL-CffV\ crush and s o a kffitCCy/^feEUR L 2 0 
M l©10mM Tris-HCl (pH7. 4), ImM 

EDTAigffilCjgtfUt, PCR 14, T a K a R a Ex Taq (Sfiit) £fflV\ 1 
00 m 1 WRlS«^}KK:±E«>«{cSI»LfcCDR-^7 77 1 -f y^7^v-MB 
C1HGP1, MBC1HGP2, MB C 1 HG P 3*>\fctJMB C 1 HG P 4 £^ive 
ill/i 1> 0. 25mMOdNTP, 2. 5Utf>TaKaRa Ex Taq iSr^tf 
*«=T?aSf+««JR&-fltffl L-C 9 4t(£-C l 5 5 X,\Z.X l 7 2°Clc:T 1 # 
W©iaK^ ^^"C5|§IfTl\ cf?)lw50pmo 1 e^^^v-MBClHVS 
lSUWBClHVRl^Ot. RDfi£iM'?/l'£3 0letfTo7t 0 PCR fell 4 «9 i#H 
LfcDNA»rJt$:4%Nu Sieve 
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GTG7i/o — x (FMC Bio. Products) £fflV>fc7#n — X ?;UM% 

4 2 1 b p*<0DNA0ftt&£3r*- STi/n-^^t), GENECLEANI I 
Kit (BIO10 1) *y haS^O^C^vxDNAWf^SrttaiLJt. ffi®iL 

fcDNA&:t*/-/U^HJR$-ti:fc&. 1 OmM Tris-HCl (pH7. 4), 1 
mM EDTAM2 0 u 1 £8#Lfc. ft&ftfc PCR KJfc»34fe$:B a mH I *}«fc 
tfHi nd I I I^Wfc1^5Z£lwJ:«)W8!iLfcpUCl 9 d--^/u % 
WBTll&etofcLfc. aELV^iJ^-rST 9 ?*? K*hMBCHv/pUCl 9 tA£ 

(ii) t hS^H«lcDKA©fca{)<OH«Vffi«(Z)«JB 

t hnmcmmcy i^cdna £»r*-5fciM£, ±8s<D«t9t-L-c«i6L7tt 

4fcH«V<!Mc&PCR&llJ:«JfcttLfc. ^7^v-MBC 1 HVS 2l4V®J£tf> V 
-y-mm<D5' -fii]£ = -K-fSSE?iJ£'M'^y*yXL, ioKozak^y-t: 
>"!J-*SH?I] (Ko z a k, M, J. Mo 1 . Biol. 1 9 6, 9 4 7-9 5 0, 
1 98 7) > Hindi I I fcefctfE c o R I &8BIB?lJ£*i-rS«fc 0 l£$ft L£. 
V^<D7t460flfr*'7 B 7'<-7-MBC 1 HVR2 

14 J H*£<a 3 ' HWSr =- K"T5 DNA BTflfci'M' ^ !) *V X LIoCI«t» 5 ' 
-«OBB?i|«r = - KLApal fecfc^S m a I BMfflE^IStfp*-* «fc 5 MRH-Lfc. 

PCR {IT a K a R a Ex Taq (Sfiit) H@ DNA i LTO. 4 u fz<D 

hMBCHv/pUCl 9£fflV\ ^7^-7-iLtMBCl HVS 2*J«fctfMB CI 
HVR2Ktlf^5 0pmo 1 e, 2. 5UWTaKaRa Ex Taq, 0. 2 
5mM©dNTPSr-&tP*#-CSISf ! J'mBfiKSrttfflL» 9 4ti:tlM 55t:HT 
l^M, 7 2 < CtC-Cl^FflO^^^/U'C3 OEIffofco PCR jfefcj: «9 Ufe DNA 
Br^3%NuS i e v e GTG7^d— x (FMC Bio. Products) £ 
m^tzTX u-*V)vn%M$i^ ct Lit. 

4 5 6 bpSODNAB?f)tSr&#i _ 5T^B-^S:^Jl&«}, GENECLEANI I 
Kit (B I O 1 0 1) &fflV\ h^W^KIfc^ Btt Lfc. JtSliL 

fcDNA*i^/-/U-eaJS$-&7t^ lOmM Tris-HCl (pH7. 4), 1 
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mM EDTASJS2 0 u 1 Jiffif»Lfc„ fc&ttfc PCR £/&ig£&£E c o R I 
VSma I -Crmb-fS w t -?m$l Lit pUCl 9 n-ni^U «UBE*!l*fc 

£Lfc„ iHtfbllfcW^y K— ^#23-57-137-1 KfcJfefS^^HilVflWc 
£ = - Ki-5*GHPfc£*TU 5' HWKE c o R I *i«fctWi indll IBttBB$>i 
StfKo z a kgEJ>K 3" HMfcA p a I *5«fctfSm a I KKffiyiJ&fto^?* 5 K 
SrhMBC lHv/pUC 1 9 £ift&L7t„ 

(2) t mmtimmvmL^t-vmm 

hPMlfit^H^cDNA (Dm^^ts^y^^ KRVh-PMl f -cDNA Hp a 
IfciCFBamHI £TilWfcU HgCC^igcfc^trDNAI^f £@i{XU Apalfcit? 
BamHI t?^k:-t-53.i:(C«tOWS!iU7thMBC lHv/pUC 1 9tc3?AL7t 0 d 
9 L-CftMKLfc7'7*$ K£hMBC lHcDNA/pUC 1 9 ifflr* Ltz e Z<Dy°yX 
5 Kftfc MUfc»23-57-137-l ffifla&H*V«*&tffc FHiC®«Cv 1 5 
' -5feSSSlClE c o R I *J J;tfH i n d I I I SKER 3 ' -5j^S(dB a mH I gft£?IJ& 
«po 0 7*7^5 KhMBC lHcDNA/pUCl 9|i$itl5t hSMbHi|/<— 

a" ojfiM^teitmjE-rsTs y^sa?ij^ga^j#^-5 8^-r 0 /<- 

*? a ^ a <DT 5 / ^SH^J^ga^J#-§- 5 6 fcarf. 

hMBC lHcDNA/pUC 1 9 SrE c o R I Jb'itJiBamH I -CflfHfcU &btltz 
HmMmZSt! DNA IHr)f £E c o R I *i«fctfB a mH I T-rPHb-f 3 d i H «t *) H®{ Lfc 
£317*7* S KpC0Slt^AL7t o LXftbtltzt hlft^iiy^^ K£ 
hMBClHcDNA/pCOSl LAc 

* 6{cCHO*BJBl"CO«5Wwfflv^fci{)<D7'9x* K«rf£8W-5fc*hMBC 1 H c 
DNA/pUC 1 9£E c o R I fciOTamH I "CjUffc L, #"b*l7tH$(IB?iJ£-a tf 
DNA BftK-fcEc oRI*i«fca { BamHI^k"r'5r.t{wJ:«JWKLfc«m7 f 7^5 K 
pCHOl (C#AL7t 0 :Ht#?)Hfct KSrhMBClHc 
DNA/pCHOl tffi»*Lfc. 

(3) Liw^y^R^oii 

(i) FR1, 2/FR3, 4^yyyHt#Offfl| 
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fi^Jffli-'S-ilCto-C, FRl&tf2ltt hftft&jj^ F R 3 JkTf 4 12^ <7 *£tft: 

7*7* 5 KMBC 1 L (A) /n e oSVhMBC 1L (A) /neo#10 M 
^lOmMTr i s-HCl (pH7. 5), 10mMMgCl 2 , ImMDTT, 50 
mMNaCl, 0. 0 1% (w/v) B S A, A f 1 I I (Sfiig) 10U&£*rf5 
Rl&m&mi 0 0 m 1 <PT*3 7^{wTll^W^bL7t, 5JCffi*2%(aK^T*a- 
*y/U-ett*L*lbU 7*7*5 KMBC 1 L (A) /n e ofrh6 2 8 2 b p ^gffK" 
(c 1 *S<fctfl 0 2 2 b p*)i (c 2 t-TS) . 7*7*5: KhMBC 1 L 

( X ) /neoH6 2 8 2 b p ^©T^ (h 1 tlTZ) tiXTfl 0 2 2 b p OlSrfi- 
(h2i1"5) GENECLEANI IKi t (BIO10 1) ^m^XV/Vfrb 

mux, misitfco 

BttUel, h imft&l // gULo^-CBAP&SfctTo/to DNA i7i/-/^ 
iOt^pn^-eftffl, 7 — /UttJHrCEIlS Lfcfc* 10mM Tr i s-HCl 
(pH7. 4), ImM EDTASSSIOm llc8N¥Lfc. 

BAPMLtc l&O'h 1 WrJt 1 m 1 mmh2 1 c 2®rtf4*i UCigJSL 
(4«fc, -*) , *IJ§& JM1 0 ga^tf^^MWSfcJSWBlftLfc. 50^g/m 
1 T^t°->y >mt5 2XYT@ll!i2ml U IM^i'bQ IApre 

pSpinPlasmidKit (Q I AGEN) ?rffll^7^5 K&tt»Lfc. 

ML/:7"7X? 1 OmMT ris-HCl (pH7. 5), 10 mM 

MgCl 2 , ImMDTT, ApaLI (Sfiifi) 2U, SfcliBamHI (Sffiit) 8 
U, Hindi I I (Sffig) 8U«r^#1-«R*t:a# , *2 0 n l tpt?3 7t, 1* 
WiWfcLfc. c 1-h 2#jEL<W*S*l/CVtfUi, Ap a L I "C5 5 6 0/1 2 4 6 
/498bp, BamHI/Hi nd I I It?7 1 3 4/2 6 9 b p«iftW4D 

rjlfcfc HFR1, 2/v^FR3, 4W7"y y Ktt#LH«T = - Ki"5*a-< 
^^h/mMBCl L U)/neoi Lfc. — hl-c 2<7)? n— yt^h 
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zom. T%/®w&<Dt£^t mimfrLmvm&zttszfyxz khmbc 1 l a 

l/pUC19. &tfFR3F*|GD9 lft (Ka b a t Ofc££«fc 5 T 5 / 8 7 

MB C 1 Ld A./pUC 1 9££ISJ£: ITffl^fc, 

^7^^ KMBC1L U) /pUC19, hMBCl La i/pUC 1 9 &U*h 
MBClLdl/pUC19^10//g?rl OmMTr i s -HC 1 (pH7. 
5), lOmMMgCl;,, ImMDTT, 5 0mMNaCl, 0. 0 1% (w/v) 
BS A, Hindi I I 16U, A f 1 I I 4 U*^Wi"5SJC»&«3 0 jz 1 «f»-C 

5 KMBC1 L (1) /pUC19A^215bp (c 2') . KhMBC 1 

Lal/pUCl 9fc<fct^hMBC 1 Ldi/pUCl 9 J&»lb-t*l-?il3 2 1 8 b p 

(h a 1 hdl') <D DNA Igrtf^G E N E C L E AN II K i t (B I O 1 0 
1) im^xr^frhWR.* ttffiLfc. 

hal\ hd l'Wr^-tK-enc 2'WrmcigtSU *A§® JM1 0 9 
f^^MBftJCJKfMiaftLt. 5 0m g/m 1 7^ y*^tt5 2 x YTJgi 
2 m 1 -CJ#* U QIAprepSpinPlasmidKit (QIA 

GEN) ^ffl^t^7X? KfcWRLfc. me^n-etb^^? Km/hMBC 1 
Lai/pUC19, m/hMBClLdi/pUC19iLt 0 

ftbtltZ??* S Km/hMBC lLaA/pUC19, m/hMBC lLdi/ 
pUC19£EcoRI T??IWk Lfco ^tim 7 4 3 b p CD DNA mft* 2 %QSM&Ttf 
u—x?;U-?m5ift9hL1t& s GENE C L E AN I I Kit (BIO10 1) 
^T^U*>&Hte, IWIU 10mM Tris-HCl (pH7. 4), ImM E 
DTASS2 0 u 1 WStfLfc. 

# DNA Bfrjf 4 xz 1 ^ilWBAPjUILtHEF^^^-l m 1 WftfcU 7?Jj§® 
JM10 93yfry MMSfcJ&fflESIL/t. 5 0/ig/ml7^>y 
52 X YTJSJ6 2m 1 -CJMIU IfffiW'bQ IAprepSpinPlasmi 
dKi t (QIAGEN) £ffl^T:/7* S K*r*HKL;fc. 
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i8Lfc#^7^$K*. 20mMTris-HCl (pH8. 5), lOmM 
MgCl 2 , ImMDTT, 1 OOmMKC 1 , H i n d I I I (SSit) 8U, P v u I 

(£S£) 2 u*^#-t-5Rfl;a^tt2 o » 1 *x- 3 7t:cr 1 ttrntHfl: Lfc. 

#3EU^^Kl#A&hTV\fltf5 104/2195bp, iSMrlSjKllf A£*VO\ft,li 
43 78/29 26 bp<0ffifU»Jt#£i:5::i:J:!!). T*?** K*>aB*tTofc. r 
tie>«r*tl-etlvr>XFRl, 2/bhFR3, 4/^7*!^ y KttfrLflfca- K-f5 
«S^^-WhMBCl L a A/n e m/hMBCl Ldl/neoa 

(ii)FRl/FR2^y!JyhWfm 

CDRltoSSnaB I WBHfMfc&flJffl"*-* 3 ifcioT, »FR1 tFR 
2 ©y W 7 y y K&tfr£«L7t e 

7*7* 5 KMBC 1 L U) /n e o&tfh/mMBC 1 L (A) /n e o tf>& 1 
OMgSrlOmM Tris-HCl (pH7. 9), 10mMMgCl 2 , ImM D 
TT, 50mM NaCl, 0. 01%(w/v) B S A, SnaBI (HMt&) 6U 
*rS , Wi-5SJC«^at2 0 u 1 *-?3 7 < ClwT 1 ttlHffifc Lfc„ <5fcl£ 2 0 mMT r i 
s-HCl (pH8. 5), 10mMMgCl 2 , ImM DTT, lOOmM KC 1 , 
0. 0 1%(w/v) BSA, P v u I 6 umt5SiSS^iB!5 0 m 1 3 

7rfc-Cl«MMWfcUfc. 

R^ffltSrl. 5%ffij^7#n— *W^$WkftLfc&. 7*7^5 KMBC 1L 
(1) /neoH4 9 5 5 bp (ml) &<fct)<2 3 4 9 b p (m2) x 7*7^ 5 K 

h/mMBCIL (A) /neoH4 9 5 5 bp (hml) *JctO ? 2 3 4 9 bp 
(hm2) CD# DNA $rJt£G E N E C L E AN II K i t (B I O 1 0 1) £fflV^ 

"Cy/U*»e>0lR» MKU lOmM Tris-HCl (pH7. 4), ImM ED 

TAmmAQn i 

ml, hmUffrl m 1 m2ii|-4/i 1 £gttU *»iJM 

1093/efy HifWatwJglMEftLTt. 5 0 u g/m 1 7/ fcT^U y&'&1rlr&2 
XYTitifc2m 1 TfJSfcU iffi»)!>6Q IAprepSpinPlasmidK 
it (Q I AG EN) ^^^7^5 K&ttKLfc. 
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*WRLfc#:f?*5 10mMTris-HCl (pH7. 5), lOmM 

MgCl 2 , ImMDTT, Apal (£j@i£) 8U, SfcliApaLI (Slit) 2U£ 

&0fttf#iEL<ii££;ftTl^li, Apal T?7 3 04 b p, Ap a L I "C5 5 6 0 
/l 246/4 98 bp (ml-hra2) , Ap a I "C6 5 3 8/7 6 6 b P> Apa 
L I "C3 5 3 5/2 0 2 5/1 2 4 6/4 9 8 b p (hml-m2) omfflfifttf&C 

zzkizxv, -f?*^ b'<Dmmzn<otz e ztih&*ti?int ^fri/^^fr 

2, 3, 4/W^U 7 MLl?r3- KtSM^^^-lrhmraMBC 1 L 
U) /neo, v^FRl/tFFR2/7^FR3, W^Py KftffcL 
«Sr3-Ki-5»m^^-«rmhmMBClL (A) /neoiLfc. 

(4) t HMtti5tftL$icD«gg 
fc hSffc823-57-137-lfitteLflSl«:, PCRjfetCtSCDR-^^^-f >^«t 9f^fi! 
Lfc. t hMSUO 3 8 6 8 (GEN-BANK, D e f t o s Mfe, Scan 
d. J. Immunol. , 3 9, 9 5- 1 0 3, 1 9 9 4) FR2*5 
i^FRS, tO t CthS*S 2 5 7 5 5 (NBRF-PDB) S«©FR4^t5 
t KSMB*23-57-i37-l j5tfrLij W a" ) 6flH0> PCR 

CDR-^77f^ y^7^fv-MBC 1 LGP 1 (E2P>I#*2 9) RXfMBCl 
LGP3 (@E^iJ§-^30) li-fe^XDNAE^I^U t LX CDRVy^T ^ 
^v-MBC1LGP2 (gffl&W3l) MMBC1LGP4 (BBW5-3 2) \V7 
yf-fe^DNAE^IStfrU * LT-Weh^'f ©Mfc 1 5ri>ib2 1 b p<7>fg 

st#jsa?>i£Wi-5o ^gn^-r^-MBc 1 lvs 1 m?m^3 3) si/mbc 1 l 

VR1 (I&WI-3 4) iiCDR^777 L ^>/7'7'<^-MBC 1 LGP lRUMB 
C 1 LGP 4 **Ti"5. 

CDR-^777'f y7y°7'( v-MBC 1 LGP1, MBC1LGP2, MBC1 
LGP3*i<£tfMBCl LGP4l±mSf«ttJKyr^y/UT5 K^/U^fflV^^L 
(Molecular Cloning: A Laboratory Manual, Sambrook h , Cold Spring Harbor 
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Laboratory Press, 1989) , tf/Ufrlb ©J&ttili crush andsoak& 
(Molecular Cloning: A Laboratory Manual, Sambrook h . Cold Spring Harbor 
Laboratory Press, 1989) (CTtT-ofco 

•e^^$rBiltt-CffV\ crush and soa k miCX7*;\sfab®i& L 2 0 
Ml©10mM Tr is-HCl (pH7. 4), lmMEDTAgfUC^Lfc. 

PCRIi, TaKaRa Ex Taq (S?gi£) 1 0 0 n 1 OR^jl-a-^ 

±&<Dm\zm&LtcCDR-y?7TJ^?'77'<^-MBC 1 LGP 1, MB CI L 
GP 2, MB C 1 LGP 3:fcJ:U<MBC 1 LGP4Htl?m *t 1 , 0. 2 5 mM 
<Dd NT P, 2. 5UOTaKaRa Ex T a q ^tf^tStWOT I 
•C 9 4tttim 55^X1^1 7 2 < C{CTl^P B lro^^-r^^T-5lHltT 
V\ Z<Dfcfcm i -&m\Z.5 0 pmo 1 eCOfl^T'^l'-^-MBC 1 LVS 1&U<MBC 1 

3 Om&fcZ&tCo PCRmzXVmffiLtz DNAl*fr)i-£3%Nu Sieve GTGT 
#D-X (FMC Bio. Products) tffl^t7i/D-^y;UtMi|;J; 

4 2 1 b p^<DDNA»f>i-^^-r5T^n-^>t-$r^i9. GENECLEANI I 
Kit (BIO10 1) *y h^f+^OM*(C^^V^D^^A»f>^-^lflSL7c 0 

fcK»Rfttf6£4fe&BamHI*iJ:O c Hi nd I I I "CiBftTSw ttCj: «3H»L.fcp 
UC1 9|Ci^y^n-->^t, «afiE?iJ*^Lfc. :5 LTt#e>^fc^7^5 K«r 
hMBCL/pUC 1 9 k$i4, Ltz 0 L^LW5f,CDR4©l 0 4{t (Ka.b a t© 

itia57?yi#f9 6e:) <dt 5> ;mftT^*-y[z.t£^x\^ittL*>, zti*?- 

n->M:iIt5t»iE7'7'l'v-MBC 1 LGP 1 OR (SH^iJ#^-3 5) fcRfr 
L, ^rtLfc. PCRHTaKaRa Taq W 100m 1 

DNA i: L"C 0 . 6 u g<D7yX* KhMBCL/pUC 1 9, -fJA^—t 
LTMBClLVSlWMBClLGPlORHtlftlSOpmo 1 e, 2. 5U 
©TaKaRa Ex Taq (Sffiifi) 0. 2 5 mM© d N T P fc-gtf &#-?Sstt© 
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7 2XHzXlftfg\<DMm-y-4 OlstfTofc. PCR jfcdJ; <9i#l>gL7t DNA ir^Sr 

3%Nu Sieve GTG7i/n- * (FMC Bio. Products) 

4 2 1 b pg<aDNA»tf£^#^57#n-*tf£$©i9, GENECLEANI I 
Kit (B I 01 0 1) £fflv\ =¥y h^^^{c^^V^DNAif)tSrmSiL7t 0 #<bix 
tz PCR BamHIiJiOTindlll ^?MW5 r t ic i t) MM Ltc p 

UC 1 9tf-y^n--y^L7t 0 

Ml 3 Primer M4 7* y-f-r—RXJPMl 3 Primer RV7"7^7- 

K£H i n d I I I feJltfB 1 n I XMitL, 4 16b p <0©r>t^ 1 %7#n-;*.>7Vu 
mm^kg(j^J:0^ilt7to GENECLEANI I Ki t (BIO10 1) 
*y ^^#O^a*(C^^V^DNAif>1-^mSiLfc 0 #?>*i7tPCRKJ£*g£t>£H indll 
Ifc^tfB 1 n lxm<t-?ZZtlZ.£*)mmLtz7 : 7X5. KC*/pUC l 9{^A 
L, KhMBCl La 1/pUCl 9 Lfc. :©7"7^? K£Ec o 

R I mitU t hMteLgte^- Ki-5SE^J^tfga?iJ^7'7^5 KpCOSl |:$AL< 
EFlayn^-fOTSCt NM^L^M^^ K^^fig-f^ <fc 9 L7t. r 
3 LT#t)ix^:7'7^5 KSrhMBCl La i/pCOSl Lfc, fc hSMfcL*^- 

•^ay'a'^SSE^l (»*S-rST^ytt4r^tp) £gE*i|#^§- 66 fcip-f-. 
a V a <Z)T 5 / R£$IJ £IE?IJ#^ 47 H^rf. 

/<- i/a y" b '£ PCR &Z&mmx&m\<^Xft2tLtz <> s<-i? 3 b '-C(i4 3 
{4 (Ka b a tOl^|:i57^®l#f 4 3 ft) tf>^y i/y^n y 4 9ffi 

(Kaba t<n%mz£ZT 5> 9{fc) <*> U ^£7*^7*y&£3S5!1-5 

«t9CSSfLfc. HH7*7^?-MBC1LGP5R (Sa^]##"3 6) £7*7^- 
MBC 1 LVS l(^J; l 97'7-^5 KhMBCl La^/pUCl 9£HM£ LT PCR 
*f?t\ ffirbtlft DNA Bff.H'&B a mH I toXXIH i n d I I I Xffiit L, pUC19<0 
BamHI, Hindi I I MLW?* a--y?Uz 0 JfiSBE*J8K£«, ffllSB$ 
H i n d I I I tsX&A fill -C^kL, H i n d I I I toXHA fill TiWfcL " 
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f:hMBClLaA/pUCl 9 tm&Ltz 0 

Z 9 LXnbtltczfv* 5 K&hMBC 1 Lbl/pUCl 9iL, Z<DZfyX% 
K£E c oR I T^tL, t vmtLm* = - Ki"5 DNA £^tfl0rtt£:/7 * 5 K 
pCOSl {Cj^A U EF1 o^n*-^-OT«Jit h®{kL«lW|JII*&= K^ffiBi"* 
«t9{wLfco -5 U"C#&ixfc^7^$ K&hMBC 1 Lb A/pCOSl i^r^S U7t 0 

/<-^3>'c'*PCRjft{iJ:5«*»ASrffl^rf^»Ufc. /<-i?a^'c'fH:8 4 
14 (Kaba t©^l:J:57?y®l#f 8 0{i) 0-fey>-4:7'ny^«lE1-5J:5 
fcttttLfc. ^^T^f^-MBCl LGP6S (BE?lJ#^37) i^7^v-Ml 
3 Primer RVt J: 9 ^7^ $ KhMBC 1 L a 1/p UC 1 9 *f®i L 
TPCR£fTV\ &5>ftfcDNA*rtt&BamHI:fe\fctWii n d I I Bam 
HI:fc«fctfHi nd I I I-CtBfki-Sriti^WHL-TtpUCl 9Cty^n-=y 

JggiE?i|fc5t&, $IJI1^^B s t P I feitfAo r 5 1 H I -C«lftU BstPI 
fcitfAo r 5 1H I -e^tlfchMBCl L a 1/pUC 1 9 til&Lfc. :3L 
Xftbti1f?7*% KtrhMBCl L c 1/pUC 1 9 t U w«757 p 7^5 K&ttR 
8*3* E c o R I fflffkU t h3UtL«&3- K-t-5EW*£trfSB*lfc^?* 5 K pCOSl 
OEc oRI»lWAU E F 1 aT'n*- *-OT«tiwfc Vmt Lighten K 
«t 5 (w L/C Z 3 LX%tiin£LZfy * S KSr hMB C 1 L c A /pCOSl t 

Lit, 

-^■yHiK'a"' , "b" , "c" s<-i?a y<D9 lft (Ka b a tO*tCJ:* 

7 4 t-MB C1LGP1 1R (fd?l|#-§- 3 8 ) i7*7^^-M-Sl (BB^J#-^4 
4) {CtO-ttL-fiXhMBC 1 La 1/pCOSl, hMB C 1 L b 1 /pCOSl, hMB C 
1 L c A /pCOSl LT PCR &m\ fcMlfc DNA^^rB a mH I *S«fctfH i 

nd I I I-CWkL, B amH I io&Uftl i nd I I I "eiKMfrfS Z fctJ: OSJSSiLfc 
pUC19i:t^D-=^U:, &gg2?iJ*£&, Hi nd I I I*J«fcVB 1 n I 
"CilfHbL, H i n d I I I*J«ttfB 1 n I "CfH^iZt X <9 IWRLfcC X/p UC " 
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1 9£**§rL;fc. 

rH-Ci^t^^^ KfcHfchMBC 1 Ldl/pUCl 9, hMBCIL 
eA/pUCig, hMBClLf i/pUC19i:U, mfe<0^9^5K«rE 

c o r i m<tu t hm<tLm*=>- Y-rz>mnz^tsmi\*7°y* s Kpcosi ©e c 

oRlSffl:$AU EF 1 a^D^-;?-OTiltt hSIfbL^O^n K^tfffi 
M-f 5«k ?(wL7t 0 r ? Lt^^ix^y^? htWtiliChMBClLdi/ 
pCOSL hMBC 1 L e 1/pCOSh hMB C 1 L f I /pCOSl <tlfc& 

/<-^3^"g* &CTh' £ PCR ft^ct-5^»ASrfflV^f^g{LfCo £-/<-^3 
ythm^'a" , "d" /^-^3^C03 6(4 (Ka b a t £57 5 / ®#^§- 

1 LGP 9R (BH?i|#-^3 9) *Jj:tfMl 3 Primer RV^7^v-iU 
ffl^T, hMBC 1 La 1/pUC 1 9 ^rg^Sii L"C PCR *rf?V\ ftfetlfc PCR £fe 
iM13 Primer M4 Z^yj-r—k LXR^X* $ KhMB C 1 L a 

1/pUCl 9££fcMi: LT£ib(£ PCR fctToTi:. DNA WffrSrH i n d I I 

I*3j:tfB 1 n I t«L, H i n d I I Ifc^B 1 n I XMitt kXHSlLti 
7yx* KCl/pUCl 9{zV7?v-~yyLtz 0 Z<DZfy*Z FZmik LT, 
/7^"7-MBClLGP13R (E*l#^4 0) iMBCl LVS 
LfcPCRfcfTofc, ftfctlfcPCRBWt&Apa ItJiOT i n d I ItllftU Ap 
a I fcctO^H i n d I I I XmitLtzZfy X 5 KhMBC 1 L a A/pUC 19fci 
O^hMBClLdA/pUCl 9(C^AL/c 0 J££BB?lJ&fc£L, JE L^mm&Stf 
y°y*Z KiSrHChMBCl L g X/pUC 1 9fcJ;t/hMBC 1 Lhi/pUC 1 

9 £ u :tie>c^7^ $ b'&mmamE cori m^u, t vmtLm*^- K-rs 

Ey>J^tfiEyiJSr7'7^ $ K pCOSl ©EcoRI (BttKWAU EFla 7*n^-^ 

5 KSr-t^tURtwhMBC 1 L g A /pCOSl fcitFhMBC lhh X/ pCOSl 

^-^a^'i' % ' j ' N *k' , ' 1" , 'm* , *n" HXXT o' £ PCR fetdJ: 
5«JU»A«rfflv^TffiHLfc. '^JIt^^-MB C l LGP l 4 S (E7U#-iM - 
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1) t^U-r-V I RV U) (EW##4 3) (Cct 0 ~7y * $ KhMB C 1 L a 
i/pUCl 9$rg|§J<b L-C PCR £ffV\ #<b*17t DNA lrfr5rAp a I*S«fctfB 1 n 
I-C^kU Apa liS&TfiB I n l-cmit-tZZkizZQmMLIffyxS. KhMB 
ClLgl/pUC19i:ty^n--y/U;, J£SiE3aifc;t&fiV, *tl?tl<D 

5 K£rhMB CILxA/ pUCl 9 (x=i, j, k, 1, m, n, o) t L, r. 

o^7^5 k*e c o r i Mffcu t hfflfla**r=»- K-rsEjij^frgsa^T 8 ?* 

$ K pCOSl £7)Ec oRI»{fcfcWAU EF1 o^n*-^-©Ti*Ht KffiffcLfl 
09^3 Kv^E-TSJ: 9tLfc, - 1 LXftbtilt??* 5 KSrhMBClLx 
l/pCOSl (x=i, j, k, 1, m, n, o) kfit% Lfc, /<— 'Sals' )" s '\' y 
"m" &Z.XJTO" (DtgMim (Mfc-tZTS./WtZStt) Sr-tn-eilE^J#^67, 68, 
69, 70 izmto Sfc, :il?>^-: S?a^©T5/|IEH**;|x«hJHW* 48, 
49, 50, 51 \ZtM: 

/<-i>a>"p" , *q" , *r* , "s' fcitTt* iX '<-i?a>' i" , * j ' , 
*m' , "1* *fctt*o" ;m&m<D8 iWf-uisVtrf yo^v/y|:®j|L 

^-yayefcl FR3rtfc*>3IMffi#*Ao r 5 1MI W^i^fUffl LT, /< 
-^/h' , 'j* , *m' , T *fctt'o* ki%€& 

Z.Z Z. t(z£V) {mLtzi><D-ChZ 0 -i-t*t>h. KhMBClLxl/ 
pCOSl (x=i, j , m, 1, o) CDR3^m-FR3(7)-gC5.U ; FR4^tr 
Aor51HI®fjt514bp ' $ KhMBCl Lh X / 

pCOSl CDR3tfeO J (wFR3ro-gl5St) ? FR4^tfAo r 5 1HI»^5 1 4 b 
p*o4C: irtdJ: «9 9 lit (Kaba t^ia57?/i#f 8 7fi) O^ni/ 

" , *m* , ' 1 * *5<fctf*o" C09 (Ka b a t Ofc^ll «t 57 5 / &#^§-8 7 

*HWp" , *q" , *s* , *r* JfcitTt' ft&ftfc:/?*$ K%hMB 

ClLxA/pCOSl (x = p, q, s, r, t) Liz, /<— i?s>*q' , * r *, 

*s' fcWt' (D^SiB^iJ (*f(Si-5T$ytt*^tf) *«ve*iea»*7U 72,- 
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73, 74 {OtH% Sfc, Zftb<0&/<-Vas'<07 5.;min&*:tl : ?tiE£?tm%r 52, 
53, 54, 55 

^7*5 KhMBCl Lq A/pCOSl $:H i n d I I IfcUtfEc o R I "CrPtffcL, 
Hindi I IfcJitfEc oR ITimtL7t7'7*$ KpUCl 9{C^^n-=Vir 
U 7*7*5 KhMBC 1 Lq A/pUC 1 9 bfilZ Ltz 0 

312 E5imt-fctt5S&7 5 yKCffig 
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Yti^P->^, Pliyny^, K&Vi/y, Vli/<y>, DI±7*/-*7=^5£, 

fc*>\ lft!27'7*$ KhMBC lHcDNA/pUC 1 S&itfhMBC 1 L q X/p 
UC1 9&#*5*»BttEs c he r i ch i a coli JM109 (hMBC 
lHcDNA/pUC 1 9) tS&Xfi Escherichiacoli JM109 (h 
MBCUqA/pUCl9) t LT, xn&ffl%£toX¥X*fflmiffi 
0< fitful T@ 1 #3 (C, 3fr&8^8£ 15B(C, Escherichia c 
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oli JM109 (hMBC 1 HcDKA/pUC 1 9) (CO^-CIIFERM BP- 
5 6 2 9, Escher ichla coli JM109 (hMBC 1 L q X/ p 
UC19) KOVVCHFERM B P- 5 6 3 0 t LX??^* hftftfcS^SISMMF 

(5) cos-7mifc^<r>by>x7*?>s3y 

srfMfi-rsfc*, m&e&rf7*% ^cos-7ast- attorns**. -t*t> 

hhm^ZfV y Ktt*®-iltt«aT?tt, 7*7*5 KhMBClHcDNA/pCOSl ih/mM 
BC1L (X) /neo, hMBClHcDNA/pCOSl tm/hMBClLai/neo, h 
MBClHcDNA/pCOSl im/hMBClLdi/neo, hMBClHcDNA/pCOSl <t hmmMB 
C1L U) /neo. SfclihMBClHcDNA/pCOSl tmhmMBCIL U) /n e o 
t©a^W5r> GenePul ser^fi (BioRad) ZM^Xx-ls? 

U-v-a>!Cj;t9COS-7«lC|^B#^^AU7to PBS (-) ft 1 x 10 7 « 
/ml«fiItgiS^tW5COS-7«0. 8m It. #7*7 * $ K DNA 1 
OMg^APX, 1, 5 00V, 2 5 m F<75iia^i:fC^/U^Sr#X.7to IfilCTl 
0»M©iaa[J!BIB|oa, ho#U->a y«ia$iltaia*2%0 Ultra Low 

IgG VisteHUaM (GIBCO) ££*rr5DMEM#*«[ (GIBCO) tSMU 
10cm^Mffl^TCO 2 >T 9 -\ZX%mLtz 0 T2tffl<Df&m<D&, 

mm±mzm*>* m-b&mizx <o u elis A<DmM^mLtz 0 

t h§Htt*23-57-137-l fcftO-i&te.miXlt, 7*7*5 KhMBClHcDNA/pCOSl th 
MBClLx; /pCOSl (x = a ~ t ) OV^4l^»0|ft^tH3:SrG e n e P u 1 s e 
r^E (BioRa d) ^fflV^T, SWE'M'T'y y Ktt#©**i: W*»*jfet i 0 C 
OS-7W:F7^7x^-> 3 yU &e>*lfc*g*±fll£EL I SAt&Lfc. 

Rtt, AffiGel Protein A MAP SI I^fyh (BioRad) 3r 
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(6) ELI SA 

(i) tfLim&vmfe 

1fifflek8tmfe<n£L#>e>ELi satV- hfc&oj: sicLTPHHLfc. el i SAffi 

9 67t7V-f* (Maxisorp, NUNC) W#?tSrliffiffc/<y7T- (0. 1M 
NaHC0 3 , 0. 0 2% N a N 3 ) "C 1 M g/m 1 WiftStdlSSi Lit^^rtn. t K 
I gGfeift (TAGO) 10 0/z l-CHffiftU 2 0 0/x lW^77- (5 0 
mM Tris -HC 1 , 1 mM MgCl 2 , 0. 1M NaCl, 0. 05% 
Tween20 < 0. 0 2% NaN 3 , 1% tM&Tt^Xl' (B S A) , pH 
7. 2) T^n?*:^©!*, ssjy)) v Ktt**fc«tt hafldWMrJiaStfJfcCO 

-C#^(r^Dx7t 0 1 ^FMMtC-C'T V*^- hLPBS-Tween20 -CftHKfc, 
TyW*!>7*^7T^— tflS-fr+^ttt I- I gGfci* (TAGO) 1 0 0 M 1 £ADx. 
fc. 1 iilfilC t -f y^a^-hLPBS-Tween20 ^©t, lmg/m 
1 0>£Wgfi£ (S i gma 1 0 4 X p -= K n 7i-/HJ >Sk, SIGMA) &flQ*., 
ftC4 0 5nm-C*(7)i»^it^^^n7 P ^-hy-y- (BioRad) TflUtLfc. 
W^^y^-KiU, Hu IgGll Purified (TheBi 
n d i n g Site) 

(ii) ttPM£££0)A£ 

fc1%&£Mfc<ntZlh<DEL I SA/U-h^ ^i^ia-CaKL^ EL I SA 
ffl9 67t7*U- N(7?=&7t^lH : Sfl:/<y7r--Cl m g/m 1 0g££IM Lit t > P 
THrP (1-3 4) 1 0 0/* 1 "CHffiffcLfc. 2 0 0 m 1 ©*R/<y7 7-t^B 
ydr^^W^ M^yhttWlfcttt haMfctti!W:«5l**3tCOS-7JMa©» 

IfiiCt^^a^-MPBS-Twe en 2 0t*M> 7W!l7^7r^- 
^^tttUgGRfls (TAGO) 10 0m l^Mt. IfltX^^a^ 
-MPBS-Tween20t^f, lmg/mlWlfM (S i gma 1 0 
4, p-=hB7i-;H)yffil, SIGMA) £AP;i, &(£4 0 5 nm-C0>«3te&&-*' 
7^^- h U-y- (BioRad) -CiBJfcLifc. 
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(7) msm 

(i) t h9fl:H«offfi 

Hr P8&li#IWrc*>ofc (1216) , Z<D®m. H*V*Wfc>fc hSHtti^-^a 
(ii-a) FR1, 2/FR3, 4W^^7FW 

LitfJh/mMBClL (X) <Z>»£\ Sttll^< Bft fcil^ofc^ m/hM 
BC 1 L a Afc5l/Mim/hMBC 1 L d * <75^£ 11 ^-fftt^M 9823-57-137-1 St 
*tra*«*£J8tt*:*Lfc (HI 7) . rJtb©J9*tt, FR3, 4 lit hSfldftfc* 
LTISWfcv \&\ F R 1 , 2 rt^m**"-** 75/ SHHS^fffrf* i i SwtfJ, 

(ii-b)FRl/FR2Wy!) y hl# 

L*45mhmMBClL (A.) <Z5»£\ gtttt^< BA&il^ofciS, hmmM 
BC1L (/L) <D®&K*t 7823-57-137-1 ttflet|BH(W>»6«ttfc*U7t (H8) , 
Ctu6«)»*lt, FR1, 2ro5*»FRlttt hS^fii*iL-C|BI«^^ FR2l*3 

(iii) fc hMtefitftOfctt 

'q' , *r* , *s' , *t" £*rf5t hlTOli*^7^ilSlf«PTHr P 
Ifr&jil&^Lfc (09-12) 0 

(8) CHO££M£««<a$^ 
(DXB 1 1) li^ALt 
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C 1 H c DNA/pCHOl HMBC 1 Lin A /pCOSl JfclihMB C 1 H c DNA/pCHOl 
hMB CILqi/ pCOSl *> 5'V Ml h MB C 1 H c DNA/pCHOl t hMBC lLri/ 
pCOSl 0>«#£tott-e, GenePul s e rgg (BioRad) SrfflV^^U'? h 
dtK >3 ^(cj: 0CHO«i:WJ^AL/;o Zti^tKom^? ?-Zfflm 
iiPvuIT'WLtaiDNAlcU 73i/-/W4oJ;^^oci*/UAttffi^, i^y 
-/l^etJS-C DNA £HW3I U xi/^fn^U->3y|:f^/; 0 PBS (-) <plwix 
10 7 «/m 1 ^HS^-C'^$tL-Cl^CHOHB/iaO. 8ml^ % =g-^7^5 K 
DNA1 0 n g £An;t, 1 , 5 0 0V, 25m ¥ <D^mMmz.X^^^X.tz 0 W&.\Z. 
X 1 0 ftf%<omfflm<r>'ik. =-\s>? Ynit\,-<s3 yfm£titLlMf&* 10%^ i/WL 
Itm (G I BCO) &H X MEM-aigifc (G I BCO) tliL, 9 6^7°^- I- 
(Falcon) ?rffl^tC0 2 >=*r ^-*-(^Tit^ L7t 0 J##^^0{^ 
1 0%^^j,ljfD.m (G I BCO) &±V5 0 Omg/m 1 (73GENET I C I N (G 
418Sul fate, GI BCO) j5^JD, V Ksit'S ^XXl^^i^V #X ? 

U^K^MEM-aJgiffi (GIBCO) (DmUVm^X® U fetfrififc^SJA 

tmmm&Km#>b)\tz'i£\^ ±ie^^sij^el i sAtcTft#jg£i:£»u 

^L?tfet^O^M^«ttC01#^^tt:^U, o-7-^h;K;t2%<0 Ultra 

low igG tisfi&Mikffimo. y tk^^ b'tenxfrttisv * v-t^ r^tm 

0.2pW7>f/^- (Millipore) X 9 Lfc 0 CHO«C0i§«±fS 
frb<Dt hMfcfctftCDfjfSgl^ POROS WyA*7A (PerSeptive B 
iosys terns) ^rfflV^T, ConSepLClOO (Millipore) iZXMH<D&; 

%tm^xft\,\ ^n^m\^xxm*^y^^kM^'^Wi^x<Dmmmm 
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ttROS17/2. 8-5»^fflV^'fTo7t 0 1-/^*,, ROS17/2. 8-5« 
£ v 10%^EjfiLft (GIB CO) Sr^tr-H a m' SF-1 2 (GIB CO) «f»{£ 
■C, C0 2 -TV*^-*-"?^^. ROS17/2. 8-5*18*9 6^1/- 
Mil 0 4 jwa/1 0 0 n 1 /TTCSlii^ 1 BfflifiiU 4mMC0fc Ko =/Uf"/>i 
1 0 %W£!fllkm*'3tf Ham SF-1 2+^% (GIBCO) l~£&-f 5„ £<bt£3& 

Hffl«F#LfcaL 2 6 0 n 1 OH am" SF-1 2J§i& (GIBCO) 
U 1 mMW/f yyf 1 - ^ f yl/*tyf ^ (IBMX, SIGMA) fecfctM 
O%0)4 s I&JfcJhfl!MOmM©HEPES&'£tF8OM lOHam' sF-1 2*Anx., 

Mg/mL 3. 3yg/ml, 1. 1 u g/m 1 *J«fctfO. 3 7 m g/m 1 <7)|# x 
10Mg/mL 2(ig/ml, 0. 5/i g/mlfci^O. Oldg/miroS, 
£fcl41 0 m g/m 1 , 5n/ml, 1. 25/;g/ml, 0. 63/ig/mlfc 
■fctfO. 3 1 y g/m 1 <£>&IC&[Sgifrf?U 4ng/mll:«8lLtPTHrP (1 
-3 4) U #fct#i:PTH r P (1-3 4) ©«-&«8 0*t 1 

gain Ufc. #»i*0«J*»»l, JJEtt(«fttO 4^11:^9, P TH r P (1-3 
4) <T>mm±* 1 n g/m 1 1 0»B*JUCT*BlLfca, is#±»&»-r, 

P B StCT3lH]St^L/t Lfcft, 1 0 0 p 1O0. 3 %t&Bfc 9 5 %x. ^ / — /M^TiH 

a&ftoc AMP*tttat5 5 7K^T^tv-^-ic-c^^^y-/u*^$^ c a 

MP E I A kit (CAYMANCHEMICAL'S) WI©EIA/<y7r- 
1 2 0 m 1 £8sAPLc AMP£flbfcti|£, cAMP EI A kit (CAYMANC 
HEMICAL'S) MOMl^ctc AMP«r«jeLfc. -t©**, 

WLfc/<-^3y q\" r" , " s" , " t" fcfrfSt hMW^^7 

Lfc (01 3~1 5) . 
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mm±.<omm*itm 
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®&m%: 1 

BE?I|©^£ : 2 0 

laaios : 

: -*gt 

EflWfcJB : tfW>&» (£j&DNA) 
SH^J : 

AAATAGCCCT TGACCAGGCA 20 

iH^J## : 2 
lE^I^;* : 3 8 

mnnrn ■. mm 

: (£j£DNA) 

SB^IJ : 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 

gB^JS^ : 3 
gEJl|©S£ : 2 8 

e?ij©§j : mm 

m<D& : 

sa?ij©a*i : momm (&&tm 

IB^IJ : 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
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■. 4 

gE?l]<7>g£ : 2 9 
BE^iJ^M : mm 

miomm ■. mvmest (^dna) 

BBfll : 

GGATCCCGGG TCAGRGGAAG GTGGRAACA 

m*m% : 5 

SE?i|Z>ft£ : 1 7 

mmnm : 
: -*« 

hjKn^- : mm* 

mm : 

GTTTTCCCAG TCACGAC 

IBJlj#^- : 6 
®&1<DM£ : 1 7 

• : -*g 

iB^'J^^m : «ltf>l£Sfc (£/&DNA) 
SB^Ii : 

CAGGAAACAG CTATGAC 
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: 7 

%m<D&£ : 3 1 
i©t : 

unnmrn mmst (£/&dna) 
mi : 

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 

BB?IJ## : 8 
IB?|J<9«£ : 3 0 

saws : mm 
mv>%. : -« 

wmnmm mom® (^j&dna) 

8E?'J : 

TGTTGGATCC CTGCAGAGAC AGTGACCAGA 

SH51J#-§- : 9 
K?IJ<D;g£ : 3 6 

s&mnm : m 
: -*m 

EfteM : lOfti (£j&DNA) 
SE?IJ : 

GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 
SE^IJS^- : 1 0 
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BB*J*>ft$ : 4 1 

m\om -.mm 

E^:MSt (£]#DNA) 

ga^ij : 

TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 41 

stm$% : 1 1 
mmo&z : 1 0 9 

e*j*>s! : mm 

&&\<Dffl& : fa<omm (£/&DNA) 

jm • 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC 60 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 109 

E?J#* : 1 2 
§E?"lO:6£ : 1 1 0 

mmnm mm. 

&m<nmm m>mm (£j&dna) 

EJIJ : 

GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA GGCCACTGTC 60 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT 110 
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gB?IJ#§- : 1 3 

mm<r>&£ : 9 8 
imom : mm 
m<D& : -#« 

smam-.mnmk (^dna) 

SH?|J : 

GGAGTGGAGA CCACCAAACC CTCCAAACAG AGCAACAACA AGTACGCGGC CAGCAGCTAC 60 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG 98 

■. 1 4 

SE?l|tf):ft£ : 1 0 6 

sh^ij^s : mm 

mmcomm ■. mcomm c^dna) 

SE?iJ : 

TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GTGCTCCCTT 60 
CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 106 

SH^I*^- : 1 5 

mm<D&& : 4 3 

m?wm : mm 
: -#« 

EfllOffiB : f&O&lfc DNA) 
SB^IJ : 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 43 



61 



WO 98/51329 



SE?IJ#^ : 1 6 
&?lJOg£ : 2 0 

&m<m : ^ 

: -** 

htfvi?- -.mm 

&M<DWm : ftfe^^K (a" fife DNA) 

fsm : 

TGTTGAATTC TTACTATGAA 

iE?'J#^- : 1 7 
SS?iJ<£>g£ : 3 9 

sb^josj : mm 

MO®. : 

EPlOttM : feOtttt ( □"fiJc DNA) 

sa^ij : 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 

ga?ij#^- : 1 8 
IE^i|(DS$ : 3 9 

M<n$k : -*a 

m\(omm ■. m<omm (£j&dna) 

EM : 

GTAGCTGCTG GCCGCGTACT tgttgttgct CTGTTTGGA 
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BE?"J##- : 1 9 
$ : 4 6 

: -#« 

E?lJOSm : (£f& DNA) 

E*J : 

GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 

S2?IJ#^ : 2 0 
E^lOgi* : 3 4 

-ETHOS: MB 
: -** 

E5!lOi»i : ftfeO^K (37SDNA) 
E*J : 

TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 

mm^ : 2 1 

E?>lO£$ : 3 5 

mm<om ■. mm 

EflOfflB : ("afife DNA) 

EW : 

GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 
SBM#§- : 2 2 
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E?iJOS$ : 4 8 

§z?wm : mm 
mom : 

SB^SIf : mofflSt ("a fife DNA) 
SB^IJ : 

TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 48 

mm% : 2 3 
mm<D%£ : 1 2 8 

BBJIIWS : ®& 
0COg!c : -*8 

iE^lJ<7>a^ : feO&B* (-&figDNA) 
E*J : 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 
GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TaGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 
TCCCTGAG 128 

E?IJ## : 2 4 
IB?iJcag£ : 1 2 5 

fmom : 
mm : 

ACCATTAGTA GTGGTGGTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 
ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 
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GACAC 125 

mm^ : 2 5 
mmv&& : 1 3 2 

imam : m& 
mm. : -*m 

$im<Dwm : mnffitt (^dna) 
mm-. 

CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 
CAAGACATGC CATAGaACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120 
CTCCCAGGCT GG 132 

m^m^r : 2 6 
®3\<»$:& : 1 1 0 

un<nm : fflk 

m<D& : -*« 

miomm i&^mm (£j&dna) 

G9Q : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110 

Sfi?iJ#^ : 2 7 
E?lJOS^ : 3 0 

mmom •. mm 
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GTCTAAGCTT CCACCATGGG GTTTGGGCTG 30 



BE?il#^- : 2 8 
gS5)JOg£ : 3 0 

sm<m : mm 

mW<DWm : ftH<9&B£ (£-J&DNA) 

: 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 30 



BB?l|#f- : 2 9 
gH?l|Og$ : 1 3 3 

mm<nm ■. mm 

mmcomm timmm (^dna) 
mm 

ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CTTTGTTCTT CATTGCTCAG 60 
GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CGCCaCTGC CTCTGCCTCC CTGGGAGCCT 120 
CGGTCAAGCT CAC 133 



5BJIJ#^ : 3 0 
ga?ll<7^£ : 1 1 8 

bh^jcom : mm 
m<D& : -*m 
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ffi^J : 

AGCAAGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 
CTGGGGCTGA GCGCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 118 

ia*l|#^ : 3 1 
BE^JcDSJ : 1 2 8 

sa^ijoM : mm 

mm<nmm : momm dna) 
mm : 

CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 60 
TGATGCCATT CAATGGTGTA CGTACTGTGC TGACTACTCA AGGTGCAGGT GAGCTTGACC 120 
GAGGCTCC 128 

8&mZr : 3 2 
§&m<D&£ : 1 1 4 

sayij^s : mm 
w>®l : -*m 

82^*121 : {&<Dm® (^DNA) 
SB^IJ : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 114 

iH^"J#-§- : 3 3 
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gE?l|<7)g£ : 1 7 

m<D& ■. -*m 

SB^iJ^Sm : <UL«>m ( o"^ DNA) 
iEJll: 

ACAAAGCTTC CACCATG 

S3^J## : 3 4 
SE»££ : 1 9 

E*"l : 

CTTGGATCCG GGCTGACCT 



17 



19 



: 3 5 

SH^iJ^^r$ : 7 5 

mngi : -** 

mmnmm m<oim (£/&dna> 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCCTTA ATTGT 75 

B*J#* : 3 6 
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SE?iJtf>^£ : 4 3 

mmnm ■. mm 

mm<nmm m>mk (£$dna) 

SBJIJ : 

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 

ffi?lJ#-§- : 3 7 
K?l]<Og£ : 4 6 

§w\<nm : mm 

be^josh : mom (^dna) 

: 

ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCaCCAGCC TGAGGA 46 

m&m* : 3 8 
E7>J*>S$ -.ill 

revoa : mm 

mmnmm mvmm <^dna) 

£71 : 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

E7I## : 3 9 
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iSJ!J^S$ : 4 2 

eyj©™ : mnmm c^^dna) 

CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42 



mpm% : 4 0 

E3*J©g$ : 2 6 

ffi?ij<DM : mm 
m<D& : -#« 

WPWWm : «W>«tt ( "afiK DNA) 
BE^fJ : 

CGAGGGCCCT TCTCTGGCTG CTGCTG 26 

mm^r : 4 1 

ffi?i]<7>^£ : 3 5 

m\\<n®. : MR 

«©8 : -*® 

SEROUS : fdl<^8& (£/£DNA) 
E^J : 

GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 35 



SS?IJ#^ : 4 2 
5B?iJO§£ : 3 5 
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mmomm = tbotti (^dna) 
m\ : 

CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 35 



EM** : 4 3 
BE?i|CDfi£ : 1 8 



SE3?fJ : 

GGCTTGGAGC TCCTCAGA 18 



BB^J#^ : 4 4 
SEJiJ^fi^ : 2 0 

SB^ijogi : m 

mmomm mom® dna) 
mm : 

GACAGTGGTT CAAAGTTTTT 20 

M&m% : 4 5 
iH?iJOg$ :118 
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htfo$>-: WW* 

mm = 

Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 

15 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser lie Ser Asn He Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
110 115 

SB^i#^- : 4 6 
EWO*$ : 1 1 8 

: 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 
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Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 

Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 



E?lJ#-§- : 4 7 
lE^JOS^ : 1 1 6 

jbm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
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50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

.65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 

Wffl&lr : 4 8 
BEJIJ<0ft£ : 1 1 8 

E*|0>WR: 9WH 

mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 
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Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



IE?IJ#^ : 4 9 
Um<D&£ : 1 1 8 
E3»J<&® : 7$ /St 

IHJij : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 
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8E?IJ#^ : 5 0 
IE?i|tf>££ : 1 1 8 
SE?iJ<7)M : 7 5 / S£ 
: 

Gin Leu Val LeifThr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

mvm%- : 5 1 

BE?iJtf>££ : 1 1 8 
BE?i]0§i : 7* 
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SM : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

EJWHJ- : 5 2 
gB3FIJ<Dg£ : 1 1 8 

htftfv'- : iHKft 

B&l : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 
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Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 
Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



iE»-5§- : 5 3 

mm<D&£ : 1 1 8 

h#nv>- : jUKft 

mm .• 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
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65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



mvm% : 5 4 

iH^iJ^fi^ : 1 1 8 

swam. •. 7$/®? 
mm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 • 100 105 
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Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

SE?iJ## : 5 5 

mm<D&£ : 1 1 8 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



E*IJ## : 5 6 

mm<D&z : 1 1 8 
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&m<»m v. 

tiffl : 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 

15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 



mm%- : 5 7 

SB?iJOg$ : 4 1 1 

&m<om ■. mm 

MmofflB : cDNA to mRNA 
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ATG AAC 
Met Asn 

GGT GTC 
Gly Val 

GTG AAG 
Val Lys 

TTC ACT 
Phe Thr 

GAC AAG 
Asp Lys 

TAC ACC 
Tyr Thr 

AGA GAC 
Arg Asp 

AAG TCT 
Lys Ser 

ATG ACT 
Met Thr 

TCT GCA 



TTC GGG 
Phe Gly 

CAG TGT 
Gin Cys 

CCT GGA 
Pro Gly 
15 

TTC AGT 
Phe Ser 
30 

AGG CTG 
Arg Leu 
45 

TAC TAT 
Tyr Tyr 
60 

AAT GCC 
Asn Ala 
75 

GAG GAC 
Glu Asp 
90 

TAC TTT 
Tyr Phe 
105 
411 



CTC AGC 
Leu Ser 
-15 

GAG GTG 
Glu Val 
1 

GGG TCC 
Gly Ser 

AGC TAT 
Ser Tyr 

GAG TGG 
Glu Trp 

CCA GAC 
Pro Asp 

AAG AAC 
Lys Asn 

ACA GCC 
Thr Ala 

GCT TAC 
Ala Tyr 



TTG ATT 
Leu He 

CAA CTG 
Gin Leu 

CTG AAA 
Leu Lys 

GGC ATG 
Gly Met 

GTC GCA 
Val Ala 

AGT GTG 
Ser Val 

ACC CTA 
Thr Leu 

ATG TTT 
Met Phe 

TGG GGC 
Trp Gly 



ttc err gcc 

Phe Leu Ala 

-10 
GTG GAG TCT 
Val Glu Ser 
5 

CTC TCC TGT 
Leu Ser Cys 
20 

TCT TGG ATT 
Ser Trp lie 
35 

ACC ATT AGT 
Thr He Ser 
50 

AAG GGG CGA 
Lys Gly Arg 
65 

TAC CTG CAA 
Tyr Leu Gin 
80 

TAC TGT GCA 
Tyr Cys Ala 
95 

CAA GGG ACT 
Gin Gly Thr 
110 



CTC ATT 
Leu He 

GGG GGA 
Gly Gly 

GCA GCC 
Ala Ala 

CGC CAG 
Arg Gin 

AGT GGT 
Ser Gly 

TTC ACC 
Phe Thr 

ATG AGC 
Met Ser 

AGA CAG 
Arg Gin 

CTG GTC 
Leu Val 



TTA AAA 
Leu Lys 



45 



90 



135 



180 



225 



GAC TTA 
Asp Leu 

10 
TCT GGA 
Ser Gly 

25 
ACT CCA 
Thr Pro 

40 
GGT AGT 
Gly Ser 

55 
ATC TCC 
He Ser 

70 
AGT CTG 
Ser Leu 

85 
ACT ACT 
Thr Thr 
100 

ACT GTC 405 
Thr Val 
115 



270 



315 



360 
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Ser Ala 

BE?i]## : 5 8 

mmo&z 4 1 1 
ethos : mm 

fH£M<Ol(§M : c DNA to mRNA 
IB^iJ : 

ATG GGG TTT GGG CTG AGC TGG GTT TTC CTC GTT GCT CTT TTA AGA 45 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 

-15 -10 -5 

GGT GTC CAG TGT CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC GTG 90 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 

1 5 10 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 135 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACC TTC AGT AGC TAT GGC ATG TCT TGG GTC CGC CAG GCT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 40 

GGC AAG GGG CTG GAG TGG GTG GCA ACC ATT AGT AGT GGT GGT AGT 225 
Gly Lys Gly Leu Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG 315 



83 



WO 98/51329 



PCT/JP98/02116 



Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 
75 80 85 

AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT GCG AGA CAG ACT ACT 360 

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 
90 95 100 

ATG ACT TAC TTT GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 405 

Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
105 110 115 

TCC TCA 411 

Ser Ser 

IE?!]#-§- : 5 9 
K?'l<afi$ : 1 1 

fm : 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 
1 5 10 

tm&% : 6 0 

mmn&z : 7 
&m<Dwm : +*rf? k 

IB^iJ : 

Ser Ala Ser Asn Arg Tyr Thr 
1 5 
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SE?IJ#^ : 6 1 
®3\<F>&£ : 9 

sa^ijosm : K 

SEJIJ : 

Gin Gin His Tyr Ser Thr Pro Phe Thr 
1 5 

: 6 2 
EJIJOftS : 5 

mrnvmrn : - w k 

Pro Tyr Trp Met Gin 
1 5 

ga?l]#^ : 6 3 

mm<D%£ : 1 6 

SE^iJ : 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
15 10 15 
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IEJIJ#^ : 6 4 
SEJil^ft^ : 1 1 

mm<om : ri/m 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
1 5 10 



m?m% : 6 5 
mm<D%£ : 4 1 1 

isjij^M : mm 
h^n^-: mm 

E?lJOS^:cDNA to mRNA 
BB^IJ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Tip Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 , -5 

GGT TCT TO TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG AGT AGT 135 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 
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AAG CCT CCT AAG TAT GTG ATG GAT 
Lys Pro Pro Lys Tyr Val Met Asp 
45 

AGC ACA GGT GAT GGG ATT CCT GAT 
Ser Thr Gly Asp Gly lie Pro Asp 
60 

GGT GCT GAT CGC TAC CTT AGC ATT 
Gly Ala Asp Arg Tyr Leu Ser lie 
75 

GAA GCA ATG TAC ATC TGT GGT GTG 
Glu Ala Met Tyr lie Cys Gly Val 
90 

TTT GTG TAT GTT TTC GGC GGT GGG 
Phe Val Tyr Val Phe Gly Gly Gly 
105 

CAG CCC 411 
Gin Pro 

8S?IJ#^§- : 6 6 
SaJlJWS^ : 4 0 5 

mmcom mm 

&&\<DWM : cDNA to mRNA 

m\ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

87 



CTT AAG 
Leu Lys 

50 
CGC TTC 
Arg Phe 

65 
TCC AAC 
Ser Asn 

80 
GGT GAT 
Gly Asp 

95 
ACC AAG 
Thr Lys 
110 



CAA GAT 
Gin Asp 

TCT GGA 
Ser Gly 

ATC CAG 
lie Gin 

ACA ATT 
Thr He 

GTC ACT 
Val Thr 



GGA AGC CAC 
Gly Ser His 
55 

TCC AGC TCT 
Ser Ser Ser 
70 

CCA GAA GAT 
Pro Glu Asp 
85 

AAG GAA CAA 
Lys Glu Gin 

100 
GTC CTA GGT 
Val Leu Gly 

115 



225 



270 



315 



360 
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GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG CAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Tip His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT CGG TAC TTG ATG AAA CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 . 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 



SS?i]#^ : 6 7 

&m<n&z : 4 1 1 

mm<D$i : mm 
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8£&\(DW& : cDNA to mRNA . . 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Tip Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Tip Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100. 
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TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

K?lj#^ : 6 8 
E3W>£3 : 4 1 1 

siPKom : mm 
mow ■. 

%&*\<Dffim : c DNA to raRNA 

fern : 

ATG GCC TGG ACT CCT CTC TTC TTC 
Met Ala Trp Thr Pro Leu Phe Phe 

. -15 

GGT TCT TTC TCC CAG CTT GTG CTG 
Gly Ser Phe Ser Gin Leu Val Leu 
1 

GCC TCC CTG GGA GCC TCG GTC AAG 
Ala Ser Leu Gly Ala Ser Val Lys 
15 

CAG CAC AGT ACG TAC ACC ATT GAA 
Gin His Ser Thr Tyr Thr He Glu 
30 

AAG GGC CCT AAG TAC GTG ATG GAT 
Lys Gly Pro Lys Tyr Val Met Asp 
45 

90 



TTC TTT GTT 
Phe Phe Val 

-10 
ACT CAA TCG 
Thr Gin Ser 
5 

CTC ACC TGC 
Leu Thr Cys 
20 

TGG TAT CAG 
Trp Tyr Gin 
35 

CTT AAG CAA 
Leu Lys Gin 
50 



CTT CAT TGC TCA 45 
Leu His Cys Ser 
-5 

CCC TCT GCC TCT 90 
Pro Ser Ala Ser 
10 

ACC TTG AGT AGT 135 
Thr Leu Ser Ser 
25 

CAG CAG CCA GAG 180 
Gin Gin Pro Glu 
40 

GAT GGA AGC CAC 225 
Asp Gly Ser His 
55 
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AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Aspdy He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



SE?lJ#-§- : 6 9 

mm<D&$ : 4 1 1 

mmom : 

mfiiomm •. c dna to hirna 
mm : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 
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GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Tip Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



E3*J## : 7 0 
E5U©g£ : 4 1 1 

se»m : mm 
mo® : zjtm 
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E^"JOi®li:cDNA to mRNA 

mm : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
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Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

SBJIJ#^- : 7 1 
SH?IJcO:g£ : 4 1 1 

sjj?nv>- : mmk 

m.m<DW&: cWk to mRNA 
BE^IJ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
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Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

BE?lJ#-«§- : 7 2 
IB?IJOg£ : 4 1 1 

swam. ■. mm 
m<v& : zxm 

iB?IJ<7)aii: cDNA to mRN A 
SH^IJ : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
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Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

SE?IJ#^ : 7 3 
WMto&Z : 4 1 1 

e*jws : mm 
m<n& : -*m 
btfui?- : mm 
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BE^I^SJI : c DNA to mRNA 

jsm : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 : 5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Glri Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 110 115 

CAG CCC 411 
Gin Pro 

BH?I|#^ : 7 4 
mi\<D%:£ : 4 1 1 

hjtfnv/- : 

ffi^lJOiKJS: cDNA to mRNA 
fBffl : 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 
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60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

ETWfr* : 7 5 

iayij<z>§£ : 3 4 
&m<nm : T$/K 
btfui?- : mux 

mm-. 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 

15 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 

He His Thr Ala 
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i mmommn^mu 

4 . feifC^fcgiJ ¥«tt*/i^e vHii^f 1 bWmXAV/XttnmmrCh&n* 
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